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Mr. Narindar Kumar Date:
Site Investigation and Support Branch Site Disposition:
Waste Management Division EPA Project Manager:
Environmental Protection Agency
345 Courtland Street, N. E.
Atlanta, Georgia 30365

Subject: Preliminary Reassessment
Sirco Systems
Birmingham, Jefferson County, Alabama
TDD No. F4-8804-53

Dear Mr. Kumar:

FIT 4 conducted a preliminary reassessment of the Sirco Systems facility in Birmingham, Jefferson
County, Alabama. The reassessment included a comprehensive review of EPA and state file material,
completion of a target survey, and a drive-by reconnaissance of the site and surrounding area on
April 25, 1988.

The Sirco Systems facility began operation in 1950 (Ref. 1). The company was owned by the Reynolds
Metals Company until 1979 when the Sirco Systems Company was purchased by the Jemison
Investment Company. The facility is located on leased land which is owned by Reynolds Aluminum,
Liberty National Insurance, Norfolk Southern Railway, and Walker C. Madison (Ref. 2).

The Sirco Systems facility produces components for steel drums (Ref. 3). Waste is produced in the
form of solvents which are generated in a roll coat painting process. A wax material is used to coat
the metal for drums (Ref. 4). The raw material's trade name is Ferrocote 120 and is composed of
polyethylene, fatty acid soaps, petroleum sulfonate, and water (Ref. 5). This substance is mixed with
water and recycled until the mixture is approximately 75 percent water and will no longer stick to
metal. This waste product is then drained off into 55-gallon drums for disposal (Ref. 4).

The facility generated waste from approximately 1950 through 1981 and produced approximately
fifteen 55-gallon drums of waste annually (Refs. 1, 2). Approximately eighty to ninety 55-gallon
drums of waste had accumulated at the facility in 1981 (Ref. 4). In the same year the accumulated
waste was purchased by All-Worth, Inc. of Birmingham for recycling (Ref. 6). All-Worth later refused
to accept any additional waste until Sirco Systems obtained an EPA Generator I.D. Number (Ref. 2).
Beginning in 1982, waste paper and scrap steel were the only wastes generated at the facility until
an EPA I.D. Number was issued to the facility 1984 (Refs. 6, 7). Interviews and an inspection of the
property revealed no evidence or knowledge of any past or present dumping activities at the facility
(Refs. 3, 6,8).
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Sirco Systems is located in the Birmingham Valley physiographic section of the Valley and Ridge
physiographic province (Ref. 9). The area is characterized by northeast-southwest trending valleys
and ridges which exhibit extensive faulting and folding (Ref. 9, p. 1, 3). As a result of these structural
features vast differences in geologic and hydrogeologic environments occur over distances of only a
few miles (Ref. 9, p. 1). Groundwater occurs in solution cavity channels and fracture zones within
these tectonically altered rock units (Ref. 10). Recharge to groundwater is by percolation of
precipitation. Net annual rainfall for the area is 11 inches (Ref. 11).

Geologic units that occur within a 4-mile radius of the site, in the Parkwood Formation, the Floyd
Shale; the Bangor Limestone; the Hartselle Sandstone; the Pride Mountain Formation; The
Tuscumbia Limestone, Fort Payne Chert, and Maury Formation; the Chattanooga Shale and Frog
Mountain Sandstone; The Red Mountain Formation; The Chickamauga Limestone; the Knox Group
undifferentiated, the Ketona Dolomite, and the Conasauga Formation (Ref. 12 Maps 14, 15, 21, 22).
Together, these units represent an aggregate thickness of over 10,000 feet of sediment. The
presence and thickness of any particular rock unit is dependent on its location within this complex
structural setting. Extensive faulting and folding has exposed at land surface the previously
mentioned formations (Ref. 9 pp. 7-13).

Water bearing rock units underlying the facility, in descending order, include the outcropping Knox
Group undifferentiated, the Ketona Dolomite, and the Conasauga Formation (Ref. 12 Map 21). Each
of these units have different hydrologic characteristic and are considered as separate aquifers. They
are however hydraulically connected and can be considered as a single aquifer system
(Ref. 9 pp 37-40). The Knox Group is a cherty dolomite that outcrops at the facility and varies in
thickness from 1500 to 2000 feet (Ref. 12 p. 3). It is not considered to be a good aquifer in the area
although yields from springs within the Knox Group indicate that large quantities of water may be
available (Ref. 9 p. 40). The subjacent Ketona Dolomite is characterized to be a good aquifer in the
area and it's thickness ranges from 400 to 600 feet. The Conasauga Formation is considered to be a
good aquifer in the area. The beds within the Conasauga Formation dip steeply and contain well
developed solution features capable of producing large quantities of water (Ref. 10 pp 96-97).

Groundwater supplies in Jefferson County are primarily derived from rock units having well-
developed water bearing solution and structural features. Within a 4-mile radius of the facility, the
Fort Payne chert-Tuscumbia Limestone aquifer and the Bangor Limestone aquifer are considered to
have the greatest potential for development as a groundwater resource. These aquifers currently
sustain large volume production wells (Ref. 9 pp 41-42). However, these aquifers are not present in
the immediate vicinity of the facility (Ref. 12 Maps 13,14,21,22).

The Birmingham municipal water system supplies water to an area that extends beyond a 4-mile
radius centered at the Sirco Systems facility (Ref. 13). No residents within the entire 4-mile radius
were found to rely on groundwater (Refs. 13, 14). The Birmingham water system obtains water from
the following three main surface water sources: the Cahaba River intake at Elmore Lake, located
approximately 7.5 miles southeast of the Sirco Systems facility; Smith Lake, located approximately 36
miles northwest of the facility; and Inland Lake, located approximately 29 miles northeast of the
Sirco Systems facility (Refs. 13, 15). Water is also withdrawn from Lake Purdy when water levels are
too low to withdraw from the Cahaba River (Refs. 13).

NUS CORPORATION
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The Sirco Systems facility lies on a very flat tract of land and most of the precipitation is confined to
the facility until evaporation or infiltration occurs. Any surface water runoff would likely flow east
of the facility into a tributary of Village Creek, or South into Valley Creek. Village Creek is used
primarily for industrial and wastewater effluent (Ref. 14).

The absence of any onsite disposal practices and targets removes the potential for any onsite,air,
surface water, or groundwater migration pathways. Based upon the enclosures and the above,
referenced material, no further remedial action planned is recommended at the Sirco Systems
facility. If you have any questions regarding this facility feel free to contact me at NUS.

(Very/truly yours, Approved:
7
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POTENTIAL HAZARDOUS WASTE SITE
SITE INSPECTION REPORT

General Information
Tha Potantial Hazardous Waste Slta. Sita Inspection Re-

port form i* u«td to racord information oollactad during, or
associated with, an inspection of tha she andothar information
about responsible parties and pact response activities.

Tha Sita Inspection Report form contains alavan parts:
Part 1 - Sita Location and Inspaction Information
Part 2 - Wasta Information
Part 3 - Description of Hazardous Conditions and Ind-

dants
Part 4 — Permit and Descriptive Information
Part 5 - Water, Demographic, and Environmental Data
Part 0 - Sample and Field Information
Part 7 — Owner Information
Pan • - Operator Information
Part 9 - Generator/Transporter Information
Part 10- Past Response Activities
Part 11 - Enforcement Information
Part 1 - Site Location and Inspaction Information con-

tains ail of the data elements also contained on the She Identi-
fication and Preliminary Assessment forma required to add a
sita to the automated Site Tracking System (STS). It is there-
fore possible to add a site to STS at the Sit* Inspection stage.
Instructions are given below.

Part 2 - Waste Information and Part 3 - Description of
Hazardous Conditions and Incidents are used to record specific
information about substances, amounts, hazards, and targets,
e.g., population potentially affected. Parts 2 and 3 are also
contained in the Potential Hazardous Wast* Site, Preliminary
Assessment form. Information recorded on Part 2 and Part 3
during a preliminary assessment may be updated, added, de-
leted, on corrected on tha Sita Inspection Report form.

An Appendix with feedstock names and GAS Numbers
and the most frequently cited hazardous substances and CAS

~: •(^',
caNec%d throughout the She

Numbers is located behind me instruct** for the She Inspec-
tion Report. "'~|j|&*

A number of the QJBJjl
Inspection Repon suBjJHfci»She AankJngModel. The major-
ity of these data iUJinlilt found In Pert 6 - Water, Demo-
graphic, and Environmental Date.
General Instructions

1. Complete the She Inspection Report form as com-
pletely as possible.

2. Starred items (*) are required before inspection infor-
mation can be added to STS. The system will not accept
incomplete inspection information.

3. To add a she to STS at the Site Inspection stage,
write "New" across the top of the form and complete items
11-01, 02, 03, 04. and 06, Sita Name and Location, 11-09 Co-
ordinates, and 11-10, Type of Ownership.

4. Data items carried in STS, which are identical to
those on the Site Identification and Preliminary Assessment
forms and which can be added, deleted, or changed using the

Site Inspection Report form, are indicated with a pound sign
(*). To ensure that the proper action is taken, outline the
item(s) to be added, deleted, or changed with a bright color
and indicate the proper action with "A" (add), "D" (delete) or
"C~ (change).

5. There are two options available for adding, deleting,
or changing information supplied on the Site Inspection Re-
port form. The first is to use a new Site Inspection Report
form, completing only those items to be added, deleted, or
changed. Mark the form clearly, using "A", "D", or "C", to
indicate the action to be taken. If only data in STS are to be
altered, the She Source Data Report may be used. Using the
report, merit clearly the items to be changed and the action
to be taken.

Parti
I.

•14)1

•l-OJ

II.

Instructions

MI-01

4MI-02

aftMB

4MI-04

•U-08

IMPS iNffOI

Identification (State end Site Num-
ber) is the she record key, or Primary identifier,
for the site. Site records in the Stj ara updated
baaed on Identification. It la sssanyl that State
and Site Number are correctly enttred ;on each

State: Enter the two character alpha FIPS code for
the state in which the site is located. It must be
identical to State on the She Identification form.
Site Number: Enter the ten character alphanumeric
code for shea which have e Dun and Bradstreet or
EPA "user" Dun and Bradstreet number or the ten
character numeric GSA identification code for fed-
eral shea. The She Number must be identical to the
She Number on the She Identification and Prelimi-

If Site Name and Location
information require no additions or changes, these
Itsms are not required on the She Inspection Report
form. However, completing these items will facili-
tate use of the completed form and records manage-
ment procedures.
Site Name: Enter the legal, common, or descriptive
name of the she.
She Street: Enter the street address and number (if
appropriate) where the she is located. If the precise
street address is unavailable for this site, enter brief
direction identifier, e*. NW Jet I-296 & US 99;
PostRd.SmiWof Rt.6.
She Chy: Enter the dty, town, village, or other
munidpatrfy in which the sits is located. If the site
is not located hi e munidpelity, enter the name of
the rmmWpdhv (or place) which is nearest the site
or which most easily locates the site.
She State: Enter the two character alpha F IPS code
for the state in which the site is located. The code
must be the same as in.item 1-01.
Site Zip Code: Enter the five character numeric zip
code for the postal zone in which the site is located.



Part 1 (continued) 8ITI INSPECTION REPORT

0U-08

•il-07

#11-08

**il-09

<MMO

Sin County: Enter tha name of tha county, pariah
(LouteJenej, «r bowufh (Alaska) in which tha sin
it '

III.

County Co*f Wni to three character numeric
PIPS countfjpl tar the county, perish, or bor-
ough in whicfWtosite is located. (The regionel data
eneiyst can furnish this data Item.)
Site Congressional District: Enter the two character
number for the congressional district in which the
site is located.
Coordinates: Enter the Coordinates, Latitude and
Longitude, of the site in degrees, minutes, seconds,
end tenths of seconds. If e tenth of a second is insig-
nificant at this site, enter "0" In the tenths position.
Type of Ownership: Check the appropriate box to
indicate the type of site ownership. If the she is
under the jurisdiction of an activity of to federal
government, enter to name of the department,
agency, or activity. If Other is indicated, specify the
type of ownarship end name.

•111-01 Date of Inspection: Enter to den to Inspection
occurred, or began for multiple day Inspections.

'Ill-02 She Status: Check to appropriate box(es) to ktdh
can the current status off to she. Active shn era
those which treat, store, or dispose off wastes. Check
Active for those active sites with en inactive stor-
age or disposal area. Inactive sites ere those at which
treatment, storage, or dispose! activities no longer

4MII-03 Years of Operation: Enter to beginning and ending
years (or beginning onry iff operations at to she era
on-going). e.g., 1878/1832, off sin operation. Check
Unknown if yean off operation are not known.

'HI-04 Agency Performing Inspection: Check to appro-
prien box(ee) to Indian parties pertldpeting in to
inspection, if contracton ptrticitMAtt pravUst wit
rwi*of tt*flrm<*).

Ill-All t^KacW Inejn irftnr eTen8ani «Ah* aBieum* eve? fflftat I ell T if M>III*UO WieWT IfWeWEJClUr* VvtviW WeEf- |«WB8jBj fjf WEf •jntVF* Bv

iYi
'eiw fsHce.

i.e^EPA-
Environmentel

111-08 Telephone Number: Ennr to Chief Inspector's eree
code and local commercial telephone number.

111-08 Other Inspectors: Ennr to names off other parties
participating in the inspection.

111-10 Title: Ennr the tities off other parties participating
In the inspection.

111-11 Organization: Enter to names of the organizations
where other parties participating in the inspection
are employed.

HI-12 Telephone Number: Ennr the area coda end local
commercial telephone numbers of other parties par-
ticipating in the inspection.

111-13 She Representatives Interviewed: Ennr the names
off individuals representing responsible parties inter-
viewed in connection with the inspection, inter-
views do not necessarily occur during the inspec-
tion.

111-14 Title: Ennr to titles off to individuals interviewed.
HI-16 Address: Ennr to business, mailing, or residential

addresses of the individuals interviewed.
111-18 Telephone Number: Enter the area code and local

commercial telephone numbers of the individuals
mtwvNMftxi.

111-17 Access Gained By: Check the appropriate box to
indicate whether access to the sin was gained
through permission or warrant.

HI-18 Time of Inspection: Using a 24-hour clock, enter
the time to inspection began, s.g., for 3:24 p.m.
enter 1824.

111-18 Weather Conditions: Describe to weather condi-
tions during to she inspection, especially any un-

ndftions which mifht affect reeurts or obser-

IV. iPreae
IV41 Contact: Enter to name off to

provide information about tftsHm,
who can

IV-02 Off: Iff apprapricn. ennr the name of v* public or
prwejn agency. Him, or company and the organiza-
tion wHMn to agency, firm, or company of the

IV-03 Telephone Number: Ennr the eree code end local
telephone number off the individual named is con-

IV-Q4 Person Responsible for SHs Inspection Report
Enter to nemo of to individual who was

i for the Information entered on the Site
Inspection Report form. The person responsible for
to Sin Inspection Report form may be different

id vie form.
IV-08 Agency; Ennr to name off to Agency where the

tostMduel who le iceuuiejsuls for the Site Inspection

IV-08 Orgenizetion: Enter to name off the organization

IV-07 Telephone Number: Entar the eree code and local
telephone numbar off tne individual who is respon-
se^ tar to Sin Inepection Report form.

IV-08 Oeaji: Enter the den the Sha Inspection Report

Put!
•I.
II.

Refer to Pert 1-1.

and Charaetsristics: Waste.
States. Quantities, end Characteristics provide infor-
mation about the physical structure end form of the
wean, measures of gross amounts at the site, end
the hazards posed by to waste, considering scuta
and chronic health effects end mobility along s



Pert 2 (continued) •TOMSPECTtOM REPORT

•11-01

•n-02

Physicei States: Chack the appropriate box(es) to
of wastj present at tha site. If

•padf> tSo physical state of the

Sits: Enter estimates of amounts
•He. Estimates may be in weight

(Cubic Yards or Number of
Drums). Use as many entries as are appropriate;
however, measurements must be independent. For
example, do not measure the same amounts of
waste as both tons and cubic yards.

•11-03 Wests Characteristics: Check all appropriate entries
to indicate the hazards posed by wests at the site. If
waste at the site poses no hazard, check Not Appli-

III. Waste Category: General categories of waste typi-
cally found ere listed here. Enter the estimated gross
amount of each category of waste and tha appropri-
ate unit of maasure.

'III-01 Oross Amount: Gross Amount is the estimate of the
amount of the wests category found at tha she.
Estimates should be furnished in movie torn (MT).
tons (TN), cubic meters (CM), cubic yards ICY),
drums (OR), acres (AC), sere feet (AF). Him (LT),
or gallons <GA). Enter the estimated amount next
to tha appropriate waste category.

•111-09 Unit of Maaeura: Enter the appropriate unit of
measure, MT (metric tons). TN (tons). CM (cubic
meters), CY (cubic yards). OR (number of drums).
AC (acres), AF (acre faat), LT (Him), or OA (gal-
lons) next to tha estimate of gross amount.

111-03 Comments: Comments may ba used to further ex-
plain, or provide addftionel information, about par-
ticular waste categories.

IV. Specific hazardous, or
potentially hazardous, chemicals, mixtures, and sub-

found at the she are listed hero. For <

"at" sign (•)) must b» included.
Enter hi front of fko

III
i+.OLW(OMy

•HV-01

flHV-02 Substance M 9̂»W •MftTfi following:
JPHM the Chemical
JDOtpted abbrevia-

of the sub-
name of tfM substance.

•IV-03 CAS Number: Enter the number assigned to the
substance whan it was registered with tha Chemical
Abstract Service. Refer to the Appendbc for most
frequently cited CAS Numbers. CAS Number* must
bo furnished for each substance listed. If a CAS
Number for this substance hi

•IV-04 Storage/Disposal Method: Enter the type of storage
or disposal facility in which the substance was
found: SI (surface impoundment, including pits,
ponds, and lagoons). PL (pile). OR (drum). TK
(tank). LF (landfill). LM (landfarm), 00 (open
dump).

IV-OS Concentration: Enter tha concentration of the sub-
stance found in samples taken at the site.

IV-06 Maasure of Concentration: Entar the appropriata
unit of maasure for the measured concentration of
the substance found in the sample, e.g., MG/L,
UG/L.

V. Fe
V-01 Feedstock Name: If feedstocks, or substances de-

rived from one or more feedstocks, are present at
tha site, enter the name of each feedstock found.
Sea the Appendix for the feedstock list.

V-02 CAS Number: Entar the CAS Number for each feed-
stock named. See the Appendix for feedstock CAS
Numbers.

VI. of Information; List the sources used to
obtain information for this form. Sources cited may
include: sample analysis, reports, inspections, offi-
cial records, or other documentation. Sources cited
flB^MM^̂ eW oAfeA ftt̂ HBfW flWar aa»«fcsu*̂ BftMAiaiA ^Mt*̂ «A«4 —— osV*.•wfiw vw MOT w* vnionipHppp vraeWfjo %ni «n*t
formandrneybeuesdtoobtatofiktherfeifojnttJon

' '

11-08

I, or potentially
condition known, or claimed, to exist at

Potential, or Alleged: Check Observed
the date, or approximate date, of occur-

of contaminants to the environ-
js incident, is known

to have occurred, ki cases of a continuing release,
contamination, enter the date, or

tne condition first became sp-
iff conditions exist for e potential retcaee.

for hazardous, or
ionoTtiom claimed to exist at

Affected: For each haz-
condition at DM she. enter the number of

d. For Soil enter the num-
potentially affected.bar of

11-04 Narrative Description: Provide e narrative descrip-
tion, or explanation, of each condition. Include any

information which further explains the

11-08 of Any Other Known, Potential, or
[ Hazards: Frovide a narrative description of

BVdous. or potentially hazardous, con-
drtiens at the sita not covered above.

III. Total Piaalsrtia FvtMtlalv Affsatsd: Enter the
total number of people potentially affected by the
existence of hazardous, or potentially hazardous,
conditions at the site. Do not sum the numbers
k̂̂ u«̂ M 4Uta> ^^Mefth JMMhjsU l̂jhdeivxiwn lor Mon conoiaon.

IV. : Other information relevant to observed,
potential, or alleged hazards may be entered here.



•art 3 (continued) •ITI ftttPfCTION REPORT

V.

Part4
•I.
II.

of IsmMSottai: Llet the sources used to
obtain information for tfrti form. Sources ched may
include: aMne*i ^noNttĵ  reports, inspections, offi-
cial records, or «$&£&&"**#*<»• Sources crted
provide the boib|WlBoflnation entered on the
form and may be u*sV|» Obtain further information
about the site. *®«
Peimit end Desert
Identification: Rafar to Part 1-1.
Pwottt Infoniurtion

11-01 Type of Permit Issued: Check the appropriate
box (as) to indicata the types of permits issued to
the site. If state, tocel. or other types of environ-
mental permits have been issued, specify the type.

11-02 Permit Number: Enter the permit number for eech
issued permit.

11 -03 Date Issued: Enter the date each permit was issued.
11-04 Expiration Date: Enter the deto eech permit expires

or expired.
11-OS Comments: Enter any information which further

explains tiie types of permits issued or status of tha
permits.

III. SHt Description
•llt-01 Storage/Disposal: Check the appropriate box(st) to

indicatt the typos of storoat/dispOMl facilities
found at the she. If Other is checked, specify the
type of facility.

•HI-02 Amount: Enter the gross amount of waste asso-
ciated with each typo of storage/disposal facility.
Amounts may be measured in: metric tone, tons,
cubic meters, cubic yerds, drums, acres, acre foot,
liters, or gallons.

•HI-03 Unit of Meeeure: Enter the appropriate unit of mea-
sure for each entry. Unrtj of measure are MT (met-
ric tons), TN (tons), CM (cubic motors). CY (oubio
yards). Of) (drums), AC (acres), A« (acre foot). LT
(liters), or GA(getlons).

•HI-04 Treatment: If wests is treeted et the site, eheck the
appropriated box(ss) to tndkoto trow
used. If Other it <.114)6 i 1.1 i M-.tfMiii .iHi ii 11

•111-06 Area of Site:
HI-07 Comments:

IV. Cantafam.it: (̂ ^pit̂ J^ay.s of the net-
urel or artificial- •eesB lotcerTlie n̂ lmije or pre-
clude health hazards end to minimize or prevent
contamination of the environment from waste at
the site.

•IV-01 Containment of Wsstss: Check the appropriate box
to indicate the condition of containment meesures
at the she. When choosing the appropriate box, con-
sider the potential for environmental contamination.
i.e., the worn case for containment in conjunction
with the most hazardous substances.

IV-02 Description of Drums, Diking, Linen, Barriers: Pro-
vide a narrative description of the condition of con-
tainment meesures at the site, e.g., waste

V.

V-02

VI.

Parti
•I.
II.
11-01

III.
111-01

quatety contained, drums rusting and leaking, dik-
ing collapsing, liners leaking and contaminants
leaching into soil and groundwatar.

Accessibility is an indicator of the
potential for direct contact with hazardous sub-
stances.

•V-01 Wane Easily Accessible: If there ere no reel barriers
preventing human scosss to hazardous watte, check
Yes, otherwise check No.
Comments: Additional information about accessibil-
ity to hazardous waste may be provided.
Sources of Information: List tha sources used to ob-
tain information for this form. Sources cited may
include: sample analysis, reports, inspections, offi-
cial records, or other documentation. Sources cited
provide the basis for information entered on the
form and may ba used to obtain further information
about tha sita.

i* 4WQ cfivf fonivMnteV Putt
Refer to Part 1-1.

Type of Drinking Water Supply: Check the appro-
priata box(es) to Indicate tha types and tsBrcet of
drinking water within tha vicinity of the tern Com-
munity refers to municipal sources. Non-ccwtunfty
refer! to private sources, e.g., private %vsns«-

11-02 Status: Check the appropriata box(es) to indicata
whether the water supply • endangered or affected
by contaminants from tha site. Check the appropri-
ate box it) indicatt if tha water supply is being
monitored for possible con tarn in MKM.

11-03 Distance to She: Entar tha distance in miles to the
nearest •jntli, hundredth, or thousandth (as needed
to Indians tha precision required) from the sita to

[ winking wessr source.

Qroundwetsr Use in Vicinity: Check die appropri-
ate box to Indicate groundweter use in the vicinity
of *e ant. The concern is to indicate the serious-
ness of groundwatsr contamination from wane at
thrtHe. Only Source for Drinking indicates that
current water sources ere limited to wells in the
vicinity of tha site. Drinking; Commercial. Industrial,
Irrigation indicates that groundwatar is used for
drinking, but that other limited drinking sources are
available and that no other sources for these addi-
tionol uses are available. Commercial, Industrial,
Irrigotion indicates that groundwatar is used for
dices purposes, but that limited other sources of
water sre ovoiloble. Not used, Unuseeble indicates
that groundweter use in the area is not critical.

HI-02 Population Served by Groundweter: Enter the num-
ber of people served by groundweter in the vicinity
of tha site. Population for the purposes of the Site
Inspection Report includes residents and daytime
workers end students but excludes transients in the
neighborhood or on tocel highways and roads. When
estimating population from aerial photographs or
other sources, the conversion factor is 3.8 persons for
each dwelling unit or 3 persons per acre in rural areas.



tart 8 (continued) Hit MtPECTION REPORT

Ill-OS

quirad)
well.

Drinking Water Wall: Enter th*
tQ th< nearest tenth, hundredth, or

1O,,irMjiCata tfM precision re-
tha ftaaratt drinking water

Enter the depth In feet to111-04 Depth to Or
groundweter.

Ill-OS Depth of GroundwalBT Flow: Enter tfM cardinal
direction of groundweter flow, e.g., NNW.

HI-06 Depth to Aquifer of Concern: Enter the depth hi
feet to the aquifer of concern.

111-07 Potential YMd of Aquifer: Entar the potential
yield of th* aquifer in gallons per day.

HI-OB Sola Sourc* Aquifer: Chock th* appropriate box to
indicate the aquifer of concern is, or is not a sol*
source aquifer.

111-09

111-10

111-11

iv.

Description of Wells: Provide a narrative description
of wells in the vicinity of the «rte, including uisigs.
depth, and location relative to population and build-
in*.
Recharge Aree: Check th* appropriate box to indt>
cats the site Is located in a recharge area. Comments
provide additional Information on tfM recharge area*
Dleeharge Area: Cheek tfM appropriate bom to In*
JM^ *AftA •!•• fe in nmtmtt !• A jttA^hM^A m^mm /*A^ft_caae UM sna • 10000 in a oncnarge area)* uowr
man* provide additional information on the dfe-
oharge ares.

IV-01 Surface Water Use: Check tfM appropriate box to
indicate surface water use In tfM vicinity of tfM afta.
The order of precedence is Reservoir, Recreation,
Drinking Water Source; Irrigation. Economically
Important Reserves; Commercial/Industrial;
Currently Used.

IV-02 Affected/Potentially Affected Bodfes of
Entar tfM names of bodies of surfeca watar affected.
oc potsWiMaviy ofwBctaMf oy ooAfltwtinofitt trout vto
Sfftt* Uvt VIO DOQy Of SUfTBGO VMMr VMOVOK vnO Silo
first. For each body of waMf aheok Affected if con*
taminentB hava ban kfsntnleo a) aMpajs of the

ithabotfyof

V.
V-01 Total Popula^afl»*>:»MartfMtatal population

wrtMn one (1) mHe, two (2) miles, and throe (3)
miles of th* site. Distances era massured from site
boundaries. Population for the purposes of the Sit*
Inspection Report includes residents and daytime
workers and students but excludes transients in the
neighborhood or on local highways end roads. When
estimating population from aerial photographs or
other sources, th* conversion factor is 3 J parsons
for eech dwelling unit or 3 persons per acre in rural

V-02 Distance to Neerest Population: Entar in milas to
th* nearest tenth, hundredth, or thousandth (as
needed to indicate the precision required) th* dis-

tance from the sita boundary to the nearest popula-
tion (one parson minimum).

V-03 Number of Buildings WHhin Two (2) Miles of Site:
Entar the number of buildings within two miles
from th* boundaries of th* sit*.

V-04 Distance to Nearest Off-She Building: Entar the dis-
tance in milas to tfM nearest tenth, hundredth, or
thousandth (as needed to indicate the precision
required) from the sita boundary to the nearest
off-site building.

V-OB Population in Vicinity of She: Provide a narrative
description of the nature of the population within
the vicinity of th* site. Examples include rural
area, small truck farms, urban industrial area, densely
populated urban residential aree.

VI. EsMnMMiMiitei Information
VI-01 Permeability of Uneaturatsd Zone: Check the ap-

propriate box to Indicate tfM permeability of the
eertfi material above the watar table in the vicinity
of th* sit*. :., _ .,

ermeeMMty or tfM bedrock in
tfM vicinity of the site. :yit . jg
Dap* to BeaVmfc: Entar tfM **tf» tofedrock in
4aaMke> Mfc"*i'«- •- "*-"ilw '•OkWo '$%- * s- jM

Dap* a* ContamhMtad Soil {a**?: Entaf the depth
NI nna in feet.

VI ̂ tl

V1-OJ

VI-04

VI-08 fasl pH: Intar tfM pM of tfM soil In th* vicinity of

VI-OB

aMp aiMwing mean annual precipitation.
V1-f7 Om Y»af 24 Hour RaaifaH: Emar in inchas the fig-

ace fer ona yaar 24 hour rainfeN.
VhOB

Nat Precipitation: Entar net precipitation in inches.
If nat predpitation Is not known, subtract the ever-
ap evaporation flgur* on tfM U5. National Weather

map anowlng avarafi annual eveporation in
foam tfM UJ. Environmental Data Swvic*

«taa a«ct»
taas of she slope, th* direc-

and tfM percentage of the sur-

Enter the boundary year for the
hi which tfM sita Is located. Sites flooded

an In a 1 (ona) yaar ftoodplain. Other ex-
i Include 10,20. SO, 100, BOO. etc., indicating

tfM probability of flooding witfiin that time period.
VI-10 Site » on •arriar Island. Coastal High Hazard Aree,

?: If she is located in on* of thas*
lohaok this box.

VI-11
In mNaatatfM

If appifcabw, enter the dis-
iMerest tenth, hundredth, or

(a§ needed to Indicate the precisian re-
quired) from tfM ate to tfM closest wetlands (five
acre minimum) for Estuarin* and Other types of

VI-12 Distant* to Critical Habitat: If applicable, antar th*
distance in miles to tfM nearest tenth, hundredth, or
thousandth (as needed to indicate the precision re-
quired) from the srta to the nearest critical habitat
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VI-13

of
- —<n

Land U*
tha r*erest
naadad to
naarart

speck**. Enter tha name(s) of the

the distance in miles to
or thousandth (as

precision required) to the
ndustrial area; Residential

Araa. Natkmal/Stala Parks. Forests. or Wildlife Re-
sarvai; or Agricultural Lands, Prime Ag Land and Ag
Land. Prim* Ag Land is that crop, pastura, ranga, or
forast land which produces tha highest yield in rola-
tion to inputs. Ag Land is tha remaining agricultural
land, fraquantty considarad marginal.

VI -14 DaKription of Slta in Reletion to Surrounding
Topography: Provida a narrativa dascription of sig-
nificant or unusual aspacts of tha surrounding top-
ography in rotation to tha sita. Examplas might in-
cluda: sha is in a valley surrounded on all sides by
mountains, sita is at adga of a river or stream which
floods frequently, etc.

VII. List tha sources used to ob-
tain information for title form. Sources cited may
include: sample analysis, reports, inspections, offi-
cial records, or other documentation. Sources dtad
provide tha baste for information entered on the
form and may be used to obtain further information
about the sHe.

Partf
•I.
II.

11-01

11-02

11-03

III.
111-01

111-02

i tflv PMM InfOfHMOQM

IdanUfleetion: Refer to Part 1-1.
£fOBB^ea |̂fj|k YflafeaHll

Number of Sampiee Taken: Next to eeeh sample
type enter the number of samples of that type
taken.
Samples Sent To: Enter the neme of the laboratory
or other facility where the samples were sent for
analysis.
Estimated Data Rajuto Available: Enter tha art-
meted data tha results ere expected to be evaHable.
FksM MeesMnMnentB TaJuM
Type: Enter tha typ%e*g)» rariktwaMty, oxptosivtty,
organ* ,,,„.._-— __ _
type gitL̂ WsVHâ l̂ l̂ î HRl̂ HRfiiMnt taken.

IV.

ifappli-
I. a*, drum.

IV-01 Type: If photographs of tha site have been taken,
check the appropriate box(es) to Indicate tha type.

IV-02 In Custody Of: Enter she name of she organization
or parson who has custody of the photographs.

IV-03 Maps: Check the appropriate box to indicate that
maps of the site eree have been prepared or ob-
tained.

IV-04 Location of Maps: If site maps ere available, indi-
cate their location, e.g., Region 1 Air and Hazardous
Materials Division.

V. Other Field Deta Collected: Provide e nerretive de-
scription of any other field data collected.

VI. Scwfeos of Information: List the sources used to ob-
tain information for this form. Sources cited may
include: sample analysis, reports, inspections, offi-
cial records, or other documentation. Sources cited
provide the oasis for information entered on the
form end may be used to obtain further information
about the site.

Part?
•I.
II.

11-01

11-02

11-04

1146

Il-Ot

11-07

It-01

Il-Ot

11-10

11-11

11-12

11-13

Identification: Refer to Part 1-1.
Currant Owner(s) - Parent Company: Current
owner(s) and parent companies, for those owners
which are companies pertly or wholly owned by an-
other company, provide locator information about
responsible parties. Each Pert 7 provides spec* for
four (4) currant owners and their respective parent
companies. If additional space is required, complete
another Pan 7.
Name: Enter tha legal nemo of the owner of the
sita. Tha owner may be a firm, government agency.
association, individual, ate.
DM Number: Whore available, enter the owner's
DM (Dun and Bradetreet) number. If tha current
owner is a federal agency, enter the GSA lentifice-
tion code.
Street Address: Enter tha business. mail
dential street address of the owner.
SIC Code: If applicable, enter the owner's primary
SIC Coda.
City: Enter the oJty of tha owner's business, mail-
inf. or resident* address.

Enter the two character alpha FIPS code for
of the owner's business, mailing, or resi-

A lenti
1

lfeC or resi-

dential <
Zip Code: Enter tha five digit zip code for the
owner's business, mailing, or residential address.

tf tha owner is a partly or wholly owned
of another company, enter the legal

i of the) owner s parant company.
DM Number Enter tha parent company's Dun end

t number.
Enter tha business or mailing street

i of the parent company.
SIC Coda: If applicable, enter the perent company's
primary SIC code.
City: Enter tha city of tha parent company's bust-

t or mailing address.
Enter the two character alone FIPS code for

the state of the parent compeny's business or mail-

11-14

III.

111-01

Zip Code: Enter the five digit zip code for the
perent company's business or mailing address.
Previous Owneris): List previous owners in reverse
chronological order, i.e.. most recent first. If addi-
tional space is required, complete another Part 7.
Nemo: Enter the legal name of the previous owner.
The previous owner may have been • firm, govern-
ment agency, association, individual, etc.
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111-01 DM Number wnar's Dun and
tha previous
GSAidenti-

llp Busmen, mailing, or resi-
Oftha pravious owner.

SIC Coda: If applicable, enter the primary SIC Coda
of tha pravious owner.

111-03 Street Address:
dential street

111-04

Ill-OS City: Enter the city of the previous owner's busi-
ness, mailing, or residential address.

111-08 State: Enter the two character alpha FIPS coda for
the state of the previous owner's business, mailing,
or residential address.

III-07 Zip Code: Enter die zip code of the previous
owner's business, mailing, or residential address.

IV. Realty Owner(s): Realty owner applies when die
owner (eased to wiuihei entity property which was
used for the storage or disposal of hazardous waste.
List currant or meat recant first.

IV-01 Name: Enter the legal name of the realty owner.
The realty owner mey be a firm, government ojon*
cy, association, individual, etc.

IV-02 DM Number: Enter the pravious owner's Dun end
eVadstreet number if evoMble. If the previoua
owner was a federal agency, enter the GSA idenrtfl-

IV-03 Street Address: Enter the realty owner's business,
mailing, or residential street address.

IV-04 SIC Code: If applicable, enter the realty
primary SIC Code.

IV-OS City: Enter the city of me realty
mailing, or residential address.

IV-01 State: Enter the two character
the state of die realty owner's
residential address.

IV-07 Zip Coda: Enter

V.

PIPS eoda far
or

Parti
•I.
II.

official
cited provide,
the form
mat ion

Operator InfonwelJosi
IdentMeetiosi: Refer to Pert 1—I.

: In-
formetion on
operator is not the owner.

The11-01 Name: Enter the legal name of die
operator mey be a firm, government agency
tton, individual, etc.

11-02 DM Number: Enter the operator's Dun and Brad-
street number if available. If die operator is a fed-
eral agency, enter the GSA identification coda if
available.

11-03

(MM

11-06

11-08

11-07

11-01

11-01

Street Address: Enter the operator's business, mail-
ing, er residential street address.
SIC Code: If applicable, enter tha operator's pri-
mary SIC Code.
City: Enter the city of tha operator's business, mail-
ing, or residential >
State: Enter tha two character alpha FIPS code for
die state of die operator's business, mailing, or resi-
dential address.
Zip Code: Enter die zip coda of die operator's busi-
ness, mailing, or residential address.
Years of Operation; Enter die beginning and ending
years (or baginning only if oparations are on-going),
•4-. 1932/1*41. of operation at the site.
Name of Owner: Enter the name of tha owner for
the period chad tar title operator.

If spaHi-sbla. enter the lap! name of the
'.••-'*y> • _. -frr. '

CNy: Enter *e efty of

alpha FIPS code for
iof*e operator's parent company business.

IKM Ceajr Inear *e sip cede of the operator's
meUing, or residential

Iftfl
ter« Tie)
«*P
°i*

least name of tha previous opera-
mey be a firm, govern-

MMduei. etc,
: Inter sjte previous operator's Dun

if awNaMe. If the previous
was a fadarel apncy. enter the GSA iden-

111-01

111-04

Ill-Of

HUM

MI-07

Ill-OS

111-09

fnter the previous operator's busi-

If eppMcejMe. enter tha piaviuui opera-

dty: Enter tfwcfcyef the previous operator's busi-

Stele: liner fee •*• aharacter alpha FIPS code for
the stete of the previous operator's business, mail-

Zip Code: Enter the lip code of the previous opera-
tor's business, mafling, or residential address.
Yean of Operation; Enter the beginning and ending
years of operation for this operator at the site.
Name of Owner: Enter the name of the owner for
the period cited for this operator.



f%tt(ee«aMi*d) •ITt MtKCTlON REPOftT

name of the

'operator s parent
number if available.

via previous Oparator's parent
or rasidantial

111-13 SIC Coda: If applteabla, antar tha pravious opara-
tor'i parant company primary SIC Coda.

111-14 City: Entar tha city of tha previous Oparator's
parant company businass, mailing, or raaldantlal

111-15 Stata: Entar tha two charactar alpha FIPS coda for
tha stata of tha pravious Oparator's parant company
buainass. mailing, or rasidantial addraas.

111-16 Zip Coda: Entar tha zip coda of tha pravious opera-
tors parant company businass, mailing, or randan*

IV. fftavaasaf liilMMa*J«n:UattfMs0urcMuaVttool>
*» ihlan wiv

del records, or other documentation. Souroav osvJ
^^^~.^^^ 4^^& W^^^^ ^W^ la^^M^M^AlAA ^^^^^^^^t AA ^^&pmnoe w OBBR nr wmnneiion encamp, on «ne

the ana.
r/TiPerti

•• B^B^^^fl^M^^^K^. ^^^^b» *^ BMMA 4 II. peeamiaeooai. neiar ID rail 1̂ 1.

wtoMR the contiguous are* of the sna end ganeratina]
i disposed on the sit*, to

tl A4 MA^MM. 14 «^^^» ^ *^•Mil raanw: IT tnara • an
lap! nama of tha on-alta jsmraHr

• buai-

H-08 St»ii •llHI M JJIIIitaW a»Pa1 FlPt code for
A^A ^^^M mA ̂ LA% A^l^^ ,inai aane v? vie oiwae!
ing address. ^

11-07 Zip Codr. Inter the flv* dlgk dp cod* for the on-

Ill.
A^sl-Aa^M -- - • -— Ik̂ H^ A^^L *̂̂ aĵ ^4ofT'W wnQ mw fjijnawvivo
dtopoaad at the sit* ere Hated here.

111-01 Nama: Enter the legal name of the off-she genera-
tor. The off-she ganarator may ba a firm or govern-
ment agency.

HI-02 DM Number: Where available, enter the off-she
generator's O&B (Dun and Bradstreet) numbar. If
the off-she generator is a federal agancy, enter the
GSA kJenttfkatkm code.

HI-03 StraarAddrass: Entsr tha businass or mailing straat
addrass of tha off aha ganarator.

111-04 SIC Coda: If appilcabla, antar tha off-sita ganara-
tor's primary SIC Coda.

Ill-OS City: Entar tha dty of tha off-sita ganarator'i busi-
nassor mailing addrass.

III-08 Stata: Entar tha two charactar alpha FIPS coda for
tha sttta of tha off-sita ganarator's busman or mail-
ing addrass.

MI-07 Zip Coda: Entar tha flva digit zip coda for tha off-
sita ganarator's businass or mailing addrass.

IV. Tiajiaportarfo): Thoaa carriars who ara known to
hava transportad wasta to tha sita ara listad hara.

IV-01 Nama: Entar tha laga) nama of tha transportar. Tha
may ba a firm, govarnmant agancy.

IV-02 O*t Numbar: Whara â aHabl*. antar tha trans-
^ partifs DM tOun and BiadsuasQ numbar. If tha

ii to a Mattf apnc f̂imr thaOSA Idan-
oatHV ' "̂ te&? •' c -%tF • ''

vw two character alpha FIPS coda for
of th* tranaportsr's businass, mailing, or

n.
H.

IV-01 Up CodfcEntartM fkv dtgit zip coda for tha trans-
or rasidantial addrass.

fja .̂laJsjiiiiatlun fajr ttrii form. Sourcas citad may
raports, inspactions,

dooumantatlun. Sourcaa
t^^ .̂ a l̂n • ^- — -• A.information antarao on
to obtain furthar infor-

1-1.

IMI

11-04 Daaailpllen:
tna activity.

AcdvWeK Check the appropriate
response activities initiated

of ttMCLA. December. 1980.
vw start data (or approximate date) of

of tha Agancy rasponsibta

frovida a briaf narrative daacriptton of

IN. ___ i af Mbf«atlo«: List tha sourcas usad to ob-
tain information for this form. Sourcat citad may
inoluda: sampla anaryals. rapora, inspactions, offi-
cial racords. or othar doeumantation. Sourcts citad
provida tha basis for information •ntarad on tha
form and may ba usad to obtain furthar information
about thasna.
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II.
Action: Chock tha ap-

part regulatory or on-
^tt^A^Al «*MAA — —TOMTW, •«•»•, Or

11-02
rttotad to thb ritt.
OMcHption of P«taral. State, Local Nagulatory or
Enforcamant Action: ProvUa a narratlva daacrlption

III.

- .,.——..r or anforcamant action to data. Do not
induda any anforoamant action contamplatad in
tnaprocaaiofdavalopmant

i: Liat tha tourcai uMd to ob-
tain Information tar thfe form. Souroat citad may
induda: aampto anaryata. raporta, inapactions, offi-
cial racorda, or othar documantation. Sourcat citad
provida tha baate for information antarad on tha
form and may ba uaad to obtain furthar informa-
tion about tha *Ha.



APPfNOIX

FflDSTOCKf

CAO
1. 700441.7
2.7440404
3.1300444
4.7440404
5.1327434
«. 21100404
7.7720404
fl. 100404
•.7440434

10. 7702404
11.12737474
12. 744047-3
13.:

ŝ*5

Antimony TrtoxMi
ArtMtte
Arwnfe TrtoMM*
ferfcim Sulf hto
Ofomiiw

Cadmium

Chromitt
GnTOHMMfn

CoMt

CAf

14.1317410
10.770040-7
1C 131740>1
17.744*1
It. 7047414
10.7004404
20.133040-7
21.7430474
22.74424
23.31404
24.7440404
20.7007474
24. 7723-144

CuBritOxMi
CuprtetuNM
Cu>nm OiUdi

27.7774404
2S.13104M
2i. 11*47.1
30.10M0414
31.1310-734
32.7OM-7S4
33.7772404
34.7004434
30.100404
30.1330-20-7
n ^AAA-tt&.Y. rWvW*'
30.7733424

Sodkm Hydraiid*
SlMMie Chlorkto
StwwioiM Oileridt
StiHiiricAeU

ZlntCMeridi

AwttaAcM

AdJp«e
AWrin

Altyl AlMhol
AMylCMorUi
Ammonia
Ammonium Aora

II. HA2AKOOUS SUHTANCES

CAO

1.70474
2.04-10-7
3. 100-24-7
4.70404
9.00040-7
0.70404
7. 107424
8. 107-13-1
0.124444

10.30040-2
11.1004341-3
12. 107-104
13. 10740-1
14. 700441-7
15. 031414
10.100343-4
17. 100043-7
10.7700404
19. 1341-40>7
20. 10102404
21.1111-704
22. 12120424
23.7700404
24.3012404
». 13020434
M. 12120414
27. 1330-214
30. 0000-70-7
2*. 10010-104
30.7773404
31. 12130-70-1
32. 10100444
33.14307434
34.1702404
30.7703-104
30.02043-7
37.02434
30. 7047-104
30.7700414
40. 10020414
41.7703404
42.1300444
43.1303424
44. 1303-20-2
4«. 770444-1
40V 1327434

04.101010< 2
00.777044-1

AlWflOMIffM I
AllWIIOfnllfll VlHflM
AlfMHOflNHil T

Antfmof
Anttfnony TrioramMi
Antlmonv TrWilorMi
Antlmonv TrtftoorWi
Antimony TrtoxMi
Arttnte Oiwlf I*

Anwik TrtcMoridi
ArMnte Trio*!*

71.7770444
72.133404

.? 73.03-20-2
74.100340-2
70.70-104
70.00434
77.07-744
70.7702404
70.10040-7
00.07404
01.7700444
02.2021404

04.7730444
00.10101434
00.10040404
07.044-104
00.14017414
00.00-724
00.1310-774
01.4170404

Cvtoryl

/taftiflMBMMMiAaMwmovprfw*

Chromic SulfMB
ChromoutChlorMi
CotaHoutFc

Crawl

M. 148-714
AA 1]IB9 f̂tftA
04.7447404
00.3301434

07.

00. 01042-7
100.000-774
101.11049-7
lOt, 04-70-7
lot. 04-11-1
104.00404
100,330414

11

•7 CuorteSwHaw AmmoniMwJ

Cyanopn Chtorkta

•10-7

tit.:
114.03-73>7
110.0047-1
110.10040-7
117.124404
lit. 20104444
110.01̂
11
121.0040-7
122.200444
123.33044-1
114.27170474'
120.11040-7
110.71404
m *m*M• *W*^^P*^^a?

120.000-124
120.100414
130.107-104
131.100404
132.10740-2
133.00404
134.1100474
130.2044474
130.7700404

OthylWMdiwniot
Ithyton* Oibromid*
Ithylcra Dtetilofid*
IOTA
Nrrte Ammonium Citrm
P«rrie Ammonium Ox»l«t«
Fwrte Chlorkte



PAGE 1

HAZARD RANKING SYSTEM SCORING SUMMARY

FOR

SIRCO SYSTEMS
EPA SITE NUMBER ALD05<+563887

BIRMINGHAM
JEFFERSON COUNTY, AL

EPA REGION: <+

SCORE STATUS: IN PREPARATION

SCORED BY JOHN JENKINS
OF NUS *

ON 06/16/88

DATE OF THIS REPORTS 09/OS/88
DATE OF LAST MODIFICATION: 09/08/88

GROUND WATER ROUTE SCORE : 16.IS
SURFACE WATER ROUTE SCORE: 6.15
AIR ROUTE SCORE : 0.00

MIGRATION SCORE s 9.97



SITEi SIRCO SYSTEMS PAGE 2

MRS GROUND WATER ROUTE SCORE

1.

a.

CATEGORY/^PTOR
OBSERVED RELEASE

ROUTE CHARACTERISTICS

DEPTH TO WATER TABLE
DEPTH TO BOTTOM OF WASTE

RAW DATA ASN. VALUE

NO 0

20 FEET
1 FEET

SCORE

0

DEPTH TO AQUIFER OF CONCERN

PRECIPITATION
EVAPORATION

19 FEET

52.0 INCHES
42.0 INCHES

NET PRECIPITATION

PERMEABILITY

PHYSICAL STATE

TOTAL ROUTE CHARACTERISTICS SCORE:

10.0 INCHES

1.0X10-E CM/SEC

2

3

3

,3

3

3. CONTAINMENT

4. WASTE CHARACTERISTICS

TOXICITY/PERSISTENCE:ASSIGNED VALUE,IB

WASTE QUANTITY CUBIC YDS
DRUMS
GALLONS
TONS

0
570

0
0

TOTAL

TOTAL WASTE CHARACTERISTICS SCORE:

CU. YDS

18

4

22

5. TARGETS

GROUND

DISTAND

TOTAL POPULATION SERVED
NUMBER OF HOUSES
NUMBER OF PERSONS
NUMBER OF CONNECTIONS
NUMBER OF IRRIGATED ACRES

TOTAL TARGETS SCORE*

14000 FEET
MATRIX VALUE

4 PERSONS
l x
0
0
0

10

GROUND WATER ROUTE SCORE (Sgw) 16.12



SITE: SIRCO SYSTEMS PAGE 3

MRS SURFACE WATER ROUTE SCORE

•
CATEGORV/wHfOir RAW DAT A ASN. VALUE

-'JEr*
1. OBSERVED RfttEASE

2. ROUTE CHARACTERISTICS

SITE LOCATED IN SURFACE WATER
SITE WITHIN CLOSED BASIN
FACILITY SLOPE
INTERVENING SLOPE

E4-HOUR RAINFALL

DISTANCE TO DOWN-SLOPE WATER

PHYSICAL STATE

TOTAL ROUTE CHARACTERISTICS SCORE I

3. CONTAINMENT

4. WASTE CHARACTERISTICS

NO 0

NO
NO

1.0 */,
1 . 0 % 0

3.5 INCHES 3

1580 FEET 3

3
i

3

TOXICITY /PERSISTENCE! ASSIGNED VALUE, 18

WASTE QUANTITY CUBIC YDS
DRUMS
GALLONS
TONS

TOTAL

TOTAL WASTE CHARACTERISTICS SCORE I

5 . TARGETS

SURFACE W^:J*£JjjjS's '

0
570

0
0

i*e cu. YDS <»
ts*

e
DISTAl4p|i|HHHHHpNVIRONMENTS ~ 0

COAST|̂ B̂gHiSW NONEĤ̂ BBPl* NONE
CRITlĤ HHBM̂  NONE

SCORE

0

0

3

. *

3

10

iB

18

aa

6

0

DISTANCE WWmTKTWWfER > 3 MILES
DISTANCE TO WATER SUPPLY INTAKE > 3 MILES

AND * MATRIX VALUE 0 0
TOTAL POPULATION SERVED 0

NUMBER OF HOUSES 8' 0 - s
NUMBER OF PERSONS 0
NUMBER OF CONNECTIONS 0
NUMBER OF IRRIGATED ACRES 0

TOTAL TARGETS SCORE: 6

SURFACE WATER ROUTE SCORE (Ssw) = 6.15



SITEI SIRCO SYSTEMS PA3E

MRS AIR ROUTE SCORE

RAW DATA ASN. VALUE SCORE

1. OBSERVED NO

E. WASTE CHARACTERISTICS

REACTIVITY:

INCOMPATIBILITY

TOXICITY

WASTE QUANTITY CUBIC YARDS
DRUMS
GALLONS
TONS

TOTAL

TOTAL WASTE CHARACTERISTICS SCORE*

MATRIX VALUE

3. TARGETS

POPULATION WITHIN <»-MILE RADIUS
0 to 0.25 mil*
0 to 0.50 mil*
0 to 1.0 mil*
0 to 4.0 mil**

DISTANCE TO SENSITIVE ENVIRONMENTS
COASTAL WETLANDS
FRESH-WATER WETLANDS
CRITICAL HABITAT

DISTANCE TO LAND USES
COMMERCIAL/INDUSTRIAL
PARK/FOf«ST/*tt« OCHTIAL

VIEW?

N/A

AIR ROUTE SCORE (Sa) 0.00



HAZARD RANKING SYSTEM SCORING CALCULATIONS PAGE 3
"

SITEi SIRCO SYSTEMS
AS OF O9/OS/88

••??•&.... .' J ,'-

WJUTE SCORE

ROUTE CHARACTERISTICS 14
CONTAINMENT X 3
WASTE CHARACTERISTICS X 22
TARGETS X 10

* 9540 /57,330 X 100 * 16.12 = S,

SURFACE WATER ROUTE SCORE

ROUTE CHARACTERISTICS 10
CONTAINMENT X 3
WASTE CHARACTERISTICS X 88
TARGETS X 6

AIR ROUTE SCORE

OBSERVED RELEASE

3960 /6A,350 X 1OO - 6.15 - S

0 /35,100 X 100 = 0.00 = *i».v

SUMMARY OF MIGRATION SCORE CALCULATIONS .,.
^

S

GROUND WATER ROUTE SCORE (8«M> 16.IE 859.85
- •

0.00 0.00

897.67

««*,./ 17.25



RfCONMAISSANd CHiOCUST FOft HRS2 CONCEKNS

Instructions: Obtain"as much 'up front' information as possible prior to conducting fieldwork
Complete the form in as much detail as you can, providing attachments as necessary. Gte the source
for all information obtained.

Site name: 5 :cco
Gty, County, State:
ERA 10 No.: Au^c
Person responsible for form
Date: 6

Air Pathway

Describe any potential air emission sources onsite:

Identify any sensitive environments within 4 miles:

Identify the maximally exposed individual (nearest residence or regularly occupied building
workers djg count): tA^tV^?*^ c^. W

Groundwater Pathway

Identify any areas of karst terrain:

Identify additional population due to consideration of wells completed in overlying aquifers to the
AOC:

Do significant targets exist between 3 and 4 miles from the site? Mo

Is the AOC a sole source aquifer according to Safe Drinking Water Act? (i.e. is the site located in
Dade, Broward, Volusia, Putnam, or Flager County, Florida) M . A .

• \-



Surface Water Pathway

Are there intakes located on the extended 15-mile migration pathway? A]o

Are there recreational areas, sensitive environments, or human food chain targets (fisheries) along
the extended pathway? •; .<

Onsite Exposure Pathway

Is there waste or contaminated soil onsite at 2 feet below land surface or higher? TW, P :- s A, ^
^^c,^v&cf c-( A.^ COA.Vra.-.v-'3^ J «.re.^ Oi^s- "-€

Is the site accessible to non-employees (workers do not count)? Mo

Are there residences, schools, or daycare centers onsite or in dose proximity? w <=

Are there barriers to travel (e.g., a river) within one mile? .Oo

-2-



>EFy\ Notificati

This initial notification informat.w.. .»
required by Section 103(c) of the Compre-
hensive Environmental Response, Compen-
sation, and Liability Act of 1980 and must
be mailed by June 9, 1981

Reference No. 1
riMae type or print in ink. If you need
additional space, use separate sheets of
paper. Indicate the letter of the item
which applies.

Environment*! Prot»«ior
Agency

DC 20400

$106,01

OOP on< CM
A Person Required to Notify:

Enter the name and address of the person
or organization required to notify.

Reynold! Metals Company
6601 W. Broad St.

Otv Richmond VA 22261

B Site Location:
Enter the common name (if known) and
actual location of the site.

Neme of Site SIRCO System*

S«reet 2828 M. 5th Str««t

Zip Code

C Person to Contact:
Enter the name, title (if applicable), and
business telephone number of the person
to contact regarding information
submitted on this form.

Fir*todTitle)Bent, Charles, Staff Env. Engineer
Phone 804/281-2918

Detee of Waste Handling:
Enter the years that you estimate waste
treatment, storage, or disposal began and
ended at the site.

FromlYeer) 1950'8 To (Veerl 1979

E Waste Type: Choose the option you prefer to complete
Option I: Select general waste types and source categories. If
you do not know the general waste types or sources, you are
encouraged to describe the site in Item I—Description of Site.

General Type of Waste:
Place an X in the appropriate
boxes. The categories listed
overlap. Check each applicable
category.

1. G Organics
2. O Inorganics
3. Q Solvents
4. Q Pesticides
5. a Heavy metals
6. D Acids
7. a Bases
8. Q PCBs
9. D Mixed Municipal Waste

10. §J Unknown
11. D Other (Specify)

Source of Waste:
Place an X in the appropriate
boxes.

1. O
2. Q
3. Q
4. a
5. D
6. D
7. D
8. Q
9. Q

10. O
1 1 . D
12. D
1 3. D
14. Q
15. O
16. O
17. O
18. CB

Mining
Construction
Textiles
Fertilizer
Paper/Printing
Leather Tanning
Iron/Steel Foundry
Chemical, General
Plating/Polishing
Military/ Ammunition
Electrical Conductors
Transformers
Utility Companies
Sanitary/Refuse
Photofinish
Lab/Hospital
Unknown
Other (Specify)

Form Approved
OMBNo. 2000-013S
EPA Form 8900-1

containers

Option 2: This option is available to persons familiar with the
Resource Conservation and Recovery Act (RCRA) Section 3001
regulations (40 CFR Part 261).

Specific Type of Waste:
EPA has assigned a four-digit number to each hazardous waste
listed in the regulations under Section 3001 of RCRA. Enter the
appropriate four-digit number in the boxes provided. A copy of
the list of hazardous wastes and codes can be obtained by
contacting the EPA Region serving the State in which the site is
located.



Notification of Hazardous Waste Sita Side Two

p Wast* Quantity
Placa an X in the appropriata boxei to
indicate tha facility types found at tha sita.
In tha "total facility waste amount" space
give the estimated combined quantity
(volume) of hazardous wastes at the site
using cubic feet or gallons.
In the "total facility area" space, give the
estimated area size which the facilities
occupy using square feet or acres.

Facility Type
1. D Piles
2. D Land Treatment
3. O Landfill
4. D Tanks
5. D Impoundment
6. O Underground Injection
7. Q Drums, Above Ground
8. Q Drums, Below Ground

Total Facility Wa«te Amount

<=""* '•««_______Unknown
9»llon»__________________

Total Facility Area
»guirt f»« __ Unknown

9. B Other (Specify). Unknown

Q Known, Suspected or Likely Releases to the Environment:
Place an X in tha appropriate boxes to indicate any known, suspected,
or likely releases of westes to the environment.

O Known D Suspected a Likely C None

Note: Items Hand I are optional. Completing these items will assist EPA and State and local governments in locating and assessmc
hazardous waste sites. Although completing the items is not required, you are encouraged to do so.

H Sketch Map of Site Location: (Optional)
Sketch a map showing streets, highways,
routes or other prominent landmarks near
the site. Place an X on the map to indicate
the site location. Draw an arrow showing
the direction north. You may substitute a
publishing map showing the site location.

I Description of Site: (Optional)
Describe the history and present
conditions of the site. Give directions to
the site and describe any nearby wells,
springs, lakes, or housing. Include such
information as how waste was disposed
and where the waste came from. Provide
any other information or comments which
may help describe the site conditions.

Signature and Title:
The person or authorized representative
(such as plant managers, superintendents,
trustees or attorneys) of persons required
to notify must sign the form and provide a
mailing address (if different than address
in item A). For other persons providing
notification, the signature is optional.
Check the boxes which best describe the
relationship to the site of the person
required to notify. If you are not required
to notify check "Other".

Nim« Lawrence C. Tropea, Jr.

Strut 6601 W. Broad St.

City 23261

D Owner. Present
El Owner. Past
D Transporter
O Operator Present
D Operator Past
D Other



POTENTIAL HAZA-
PRELIMINAR

EPS FOEW 3012-11

TELEPHONE LOG SHEET

Reference No. 2

1. Site Identification;
Site numDer:
Site name:

2. Interview Data: (Party called) .
——————— — CAtA/Name:___

Position:
Firm:__
Address:

S/ffCO /*/c-

Telephone No.:

3. EPS Analyst Data;
Name: _____
Purpose of call:

UJAntCgyJ
TD /q-vo

Form 2070-12 (7-81) P̂
Date of call:

4. Interview Narrative Sumaacy;

TP ^/^CCO, ALUtUoftT>H

Of* Mft. CA-JAt'J

5. Disposition/Conrotnta;

o. Comments; Any additional sites used by this company?
• i rtrt •Location:________

Dates of use:_____
Description of waste:

Comments:



POTENTIAL HAZARDOUS WASTE SITE_
P R E L I M I N A R Y ASSESSMENT Reference No. 3

EPS FORM 3012-III

1 • S.i t.e_

Site number: ALD05456388?'

Site naie: Sirco Systems, Inc.

Site county: Jefferson County

_; jL_al__ N,3jrjra_t_ijve_ Sujijijjrjf,:

Company Name: Sirco Systems, Inc.

Address: 2828 5th Avenue North
Birmingham, AL 35204

Telephone No.: 205-254-3533

Contact: Ed Cain

Discussion: Sirco Systems, Inc. manufactures steel drum
components. Jemison Investment Company purchased
Sirco from Reynolds Metals in 1979. Land is leased
fro* Reynolds Metals, Liberty National Insurance,
Norfolk^Southern Railway, and Walker C. Madison.

Sirco produces approximately fifteen drums per year of
wash-up solvent waste fro* roll coat painting. Sirco
has recycled the solvent waste with Allworth, but
Allworth has told Sirco they could no longer take
their waste without a generator EPA I.D. number.
Sirco is in the process of obtaining a number.

To the best of their knowledge, there has been no
on-site dumping activity.

3.

No further action.

4. Comments:



IRA L. MYERS. M.D.
STATE HEALTH OFFICER

State of Alabama

DEPARTMENT OF PUBLIC HEALTH
State Office Building

Montgomery, Alabama 36130
^»

June 2, 1981

Reference No. 4

M E M O R A N D U M

TO:

FROM:

Mr. Bernard E. Cox, Jr., Chief
Hazardous & Industrial Waste Section

stf-David Roberson, Environmentalist
Hazardous & Industrial Waste Section

RE: Waste Material, Sirco Systems, Inc., Birmingham, Alabama

On May 20, 1981, I met with the following representatives of the above
named company:

Ms. Louise Faust - Purchasing Manager
Mr. Bill Fatterson - Assistant Plant Manager
Mr. Gary Pender - Plant Foreman

This company had approximately 80-90, fifty-five gallon drums of a wax
material to dispose of. The material is used in their process to coat metal for
drums. The raw material is mixed with water and is recycled to a point where
the mixture is approximately 75% water and the wax will no longer stick to
metal. At this point, the waste is drained off into drums for disposal.

Since the local sanitary landfills do not accept liquids, I called the
county sanitary engineering department upon my return to the office. I was
advised, and I passed the information on to Ms. Faust by phone, to contact Mr.
Bob Pogue, the pre-treatment engineer for the county, about disposing of this
material by sewer.

I have not heard back from Ms. Faust at the time of this memo.

DLR:hj



SECTION V - HEALTH HAZARD DATA
THRESHOLD LIMIT VALU'i

NOT ESTABLISHED
EFFECTS OF OVER- IXPObUHE
_______Ma.y_ cause eye irritation. Repeated or prolonged contact with

-product may cause skin irritation.
EMERGENCY AND FIRST AID PROCEDURES
EYES: Flush with cool running water for 15 minutes and seek medical aid.
SKIN: Wasn thoroughly with soap and water.Get medical check if necessary.

Pall - nhyc-ir-ijin. and rrfpr fn fnr-miila —————.__________________
INHALATION : Remove to fresh air and call a physician. Apply artificial respirr.tioT F nprp.qa.irv. _________________ _____ • ____ ____ ______ ' ______

SECTION V! - REACTIVITY DATA
STABILITY

UNSTABLE

STABLE

CONDITIONS TO AVOID

lo strong oxidizers, strong acids
HAZARDOUS DECOMPOSITION PRODUCTS none

HAZARDOUS
POLYMERIZATION

MAY OCCUR

WILL NOT OCCUR

CONDITIONS TO AVOID

SECTION VU - SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IN CASE. MATERIAL IS RELEASED OR SPILLED

Dilute with large volumes of water; neutralize with mild
and wash area with detergent- and water. ;_

WASTE DISPOSAL METHOD

Dilute with large volumes of water; neutralize with mild acid and
dispose of in accordance with local, state and federal EPA regulations,

SECTION VIII
H E G P I R A T O R Y PROTECTION (Sftdfy tyfl)
FOUj FIRE -CONDITIONS; Tise WIO;

VENTILATION LOCAL EXHAUST

MECHANICAL {General}

• SPECIAL PROTECTION INFORMATION

srt/Kj'iSA approved rs><

PrtOTECTIVE GLOVES n-pp^fv-pvmrn

OTHEK PROTECTS _QU«r*-.ENT j-y-j y^ FACILITY

.pi r«if or<: -
SPECIAL

OTHER

EY£ P«OTECT,ONWEAR SAFm GLASSES

AND SAFETY SHO^R.

SECTION IX - SPECIAL PRECAUTIONS
PRECAUTIONS TO B6 TAKEN IN HANDLING AMD STORING

OTHEH

KEEP FROM
PRECAUTIONS

FREEZING!

NONE

PAGE (2)
cro

ALL IN70F.MATION IS ON I'RODUCT AS SOLD viz. neat.

430KFSCR
Form OSHA-20
H»». MJV 72

April 30. 1931
(Date)
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Reference No. 6

£.'. ;«•*«» A. White, *.

.. £mM( ficM-.. •>.£.
Mttnm Co-Jlr«ctan

Oi.«c.or

0c2

Car c
T O.M.JI i. o«_; 'imgom«ry
Jr. 0 > •« B. cikk.

». ..--.art ^*m«- /».t, I
3M.-.IC- u. Gr«ra». 3y««eau:«

Or. CMMTMI .JcOon«M. Wnmnghani
NU*M« L. Ml«y. Auburn

Capital

M 2 M C S . A X 5 U X

FROM:

RE:

Joe

Sirco oystema, Inc.

On Noveaiber v, 1982, I met with l̂ r. '£& C-.IT. ci oirco Sysce&s, Inc. and discussed
the p«ot hazardous waste activity. l»ir. Cai- ac,*;<i<i that co »u.3 knovledg*, no hazardous
waste has ever been auriea on th£ pro per -y zhat vĉ ld require Saperfund action,? An
inspection of the .-ccpercy aid not reveal any eviaence of a past hazardous vast* site.

Sirco Systems, In-, xalceb -c.:&l uru.- coaposa:;;̂ . • The waste generated ac the
facility in 1932, has oeen waste ,>apcr *.".& sc -̂ p

In 1981, c'.-.e ^olv&n^o ge-.£ru=cc »- :re faci-^ty were sole co All-Worth, Inc. of
, Alabazu. Mr. Câ r. stated th_c z.o ̂ olveats have been generated at the

plant in 1982.

JB:rc



CJuaker Chemical
^ r-r^DDOO ATl^KJCORPORATION

Reference No. 5

CONSHOHOCKEN • PENNSYLVANIA I942Q

April 30, 1981

Sirco Systems
P.O. Box 637
Birmingham, AL. 35201

ATTN: Louise Faust
Purchasing Manager

Dear Ms. Faust:

We are enclosing Material Safety Data Sheets for products of
interest to you. I trust these will meet with your requirements. Should
you have need of additional details, please do not hesitate to contact
me.

Very truly yours,

KFS:eg

ENC: MSDS for FERBDCOTE 120.

CC: R. Duell

Kathryn F. Strang
Coordinator-Regulatory Affairs

7

HE WHO WON'T HEAR CAN'T JUDGE"- WM. PENN



U.S. rJS?A3TM;-;jTOF L*
Occu.oatiorvjl Stif.-Jty rr.v! H:ri!r;i >Vj.

Reference Wo 5

P 1 ̂  7 ^ "•") 1 •'' * A'1 "! '•'* "" ""' ' 7 '""i n '"' nlinn
Required under USDL Safety and Health Regulations for Ship nePa'rina,no«iCTARY Inform

Shipbuilding, and-Shipbreaking (29 CPR 1915, 1916, 1917) ^"T rhomical CorpOl
^UOn**' ~

SECTION 1
MANUFACTURED! •S NAME

QUAKER CHEMICAL CORPORATION
EMERGENCY TELEPHONE NO.

(215) 828-4250
ADDS ESS (dumber, Slrtet, City, Sure, a.-.d ZIP Cc<J<:l

COHSHOHOCKEN. PA 19428
CHEMICAL NAME ANO SYNONYMS TRADE NAME AND SYNONYMS

CHEMICAL FAMILY FORMULA
polvethvlene, fatty acid soaps, petroleui

tion
aticr5

i
sultonate, water

SECTION II - HAZARDOUS INGREDIENTS

PAINTS. PRESERVATIVES, & SOLVENTS

PIGMENTS

CATALYST

VEHICLE

SOLVENTS

ADDITIVES

OTHERS

% TLV
(Unit:) ALLOYS ANO METALLIC COATINGS

BASE M£TAL

ALLOYS

METALLIC COATINGS

FILLER METAL
PLUS COATING oa CORE FLUX
OTHERS

HAZARDOUS MIXTURES OF OTHSB LIQUIDS. SOLIDS. OS GASES

%

%

TLV
(Umtil

TLV
(Um«)

SECTION Ml - PHYSICAL DATA
BOILING POINT (°F.)

VAPOR PRESSURE (mm Hg.)

VAPOR DENSITY (AIR'1)

SOLUBILITY IN WATER

212°F.
——

——

disperse;

SPECIFIC GRAVITY (HjO»l)

PSRCENT, VOLATJLE
OY VOLUME (%)
EVAPORATION RATE
1 .-.. "U

PH

0.984
——

10.0
APPEARANCE ANO ODOR stable, light tan eraulsion

SECTION IV - FIflt AWD EXPLOSION HAZARD DATA
FLASH POINT (Method uwa) „ . , ., a oi->o_ KLA,"i'-!Av'rkl-IM'TS

N.A. boils @ 212 F. liftKJiOT^
EXTINGUISHING MEDIA ^ ^ foam> drychemical

Lrl Us!
™*^ — •«•

spzciAL FIRE FIGHTING poocEDunes

Use KIOSH/HI-'.SA approved respirators.

U^4l;JUAL FIRE AND EXPLOSION HAZAWDS >'n\'V

PAGE (*) (CcntinuotJ on rrvarce siJi) For.-n C3HA-2.0



Reference No. 6£:w:_v
£?. >•««* A. White, ,*. Co, ( . tlttm0trt.

-• T.A-.nji ^ o,..-
i>».0 •-•»•. iiiK

. WoWl*
.. £m««t ?»rm-.. *(- Su/.w «- Gr«*«.
MMnm C«-Jlr»ctOf» • . Or. CMMCM /JcOo«*

" NMMI 1. Mltoy. Aukura

Di.*c.or .. . '• ttelMng Addrw*:
'".""**' -, »tal»C«p<to«
1C, 10 Ci ^cnljonnry. AC Mi 30

M E X C K A N D U X

-.0: bar . „«,

FROM: Joe Sre

RE: Sirco oysceti*, Inc.

On November 9, 1982, I met with Xr. ila G»ir. oz* Jirco Systeos . Inc. and discussed
the p»ot hazardous v&ste activity. >ir. C*i- at«*:«id that to liis knowledge, no hazardous
waste hue ever been aurieo on tha pro per -y tLa- vĉ ld require Superfund action.. An
inspection of the ..jcpercy aid net v^veal any eviaence of a past hazaraou« vast* cite.

Sirco Systems, In~. suilccb -t.:tl uru- coonon*v.c j . • The waste generated at tha
facility in 1932, has oeen watte pa-pcr a.-.u sc "ip

la 1981, tl-.e ̂olvenr.̂  ger.arc.ccc A- :re facility w«ve sole co All-Worth, Inc. of
han, Alabaaa. Mr. Gain stated tr— c no *olveuts have been generated at the

plant in 1932.

JB:rc
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Reference No, 1

Mailing Addrtii:
Sbilt Cipilol
Montgomery, AL
38130
205/034-1303

Held OfllMi:

P. 0. Boi 153
Dtcatur, AL
3f.602
20V353-1713

Unit 806. Building 8
225 Oimcor Circle
Oirminghoin, Al.
.1r.20»
200/94I-G1G8

43S8 Mldmoil Drive
VoNle. AL
3«GOO

jJ>OVr,43-7»41

September 26, 1984

Mr. James R. Hoagland ',
SIRCO Systems, Inc. .A
Post Off ice Box 367 y
Birmingham, Alabama 35201

Re: AID 054 563 837

Dear Mr. Hoagland:

In response to your recent notification of hazardous waste activity, your facility
nas been issued the EPA I. D. Number referenced above.

This number must be used to identify your facility when arranging for transport
or disposal of hazardous waste, or when reporting to the Alabama Department
of Environmental Management (ADEtV) on hazardous waste management activity
at your facility.

•

You are referred to Section 4-246 of the Alabama Hazardous Waste Management
Regulations for more information regarding your responsibility as a noti*ier.

Please contact us at 205-834-1303, if you have any questions.

Sincerely,

Bernard E. Cox, 3r., Chief
Industrial and Hazardous Waste Section
Land Division
3EC/DH/«dm
cc: Mr.James Scarbrough

USEI%- Region IV



POTENTIAL HAZARDOUS WAT Reference No. 8
PRELIMINARY ASSESS

EPS P0»l 3012-11

TELEPHONE LOG SHEET

1. Site Identification;
———Sitenunter:

Site name: - S/&CO -SYSTEMS /A/C,,

2. Interview Data; (Party called)
———Name;

Position; - - • •
Finn: -•
Address; fcfrgl ,UJ. P4Lc»<fr .Si-.

Telephone No.: €£)+—

3. EPS Analyst Data;

£3f 4/

Purpose of call: fn

Form 2070-12 (7-81) P.N.
Date of call; •-

4. Interview Narrative Sutnnary; //£, Qc*JT
AGO

To TH* Be*T OF*

5. Disposition/*

6. ______Garments; Any additional sites used by this company?
Location: - .. ._____. . .___________• -•
Dates of
Description of waste:

Contnents:



,AI Reference No. 7

M.itmgAddrtw: September 26, 1984
SUI» Cjpilol
Montgomery, AL
38130
205/034-1303 Mr. james R. Hoagland

SIRCO Systems, Inc.
R.WO.HC..: Post Office Box 367

Birmingham, Alabama 35201
P. O. Boi »53
Dtc»tur, AL •
3S602
20S/3S3-1713

Re: AID 0-54 563 887

unit 806,Building 8 rjear Mr> Hoagland:
225 Oimcor drclt °
Oirminghom, A'. . . . . .
.wart In response to your recent notification of hazardous waste activity, your facility
20&/942-01G8 'nas been jssuec[ t^e pp/^ ?p rj. Number referenced above.

43M Midmon Drt«i This number must be used to identify your facility when arranging for transport
MOMI*. AL or disposal of hazardous waste, or when reporting to the Alabama Department"

Jos/°?43-7»4i of Unvironmentai Management (ADEiV) on hazardous waste management activity
> at your facility.

•

You are referred to Section fc-246 of the Alabama Hazardous Waste Management
Regulations for more information, regarding your responsibility as a notifier.

Please contact us at 205-834-1303, if you have any questions.

Sincerely,

Bernard E. Cox, Jr., Chief
Industrial and Hazardous Waste Section
Land Division
SEC/DH/tdm
cc: Mr. JgjIUM Scarbrough

Region IV

ti



Site Identification:
Site number: • •
Site name: - S/AC0 .-SVST&tJS

POTENTIAL HAZARDOUS WAT
PRELIM INARY ASSESS

EPS FORM 3012-1 I

TELEPHONE LOG SHEET

&38€7

Reference No. 8

2. Interview Data; (Patty called)
Name;
Position:̂
Firm: -
Address:

R.gv/lQOLOS
fcfc^l W

Telephone No.:

3. EPS Analyst Data:
Name: .....
Purpose of call:

Form 2070-12 (7-81) P.N
Date of call:--

4. Interview Narrative Summary; //£, Qc*lT

lAntA
BG*r

AGO.

7>D TVg* OF MIS JO** V LCDS r

5. Disposition/*

6. Comments: Any additional sites used by this company?
Location:
Dates of
Description of waste:

Comments!
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University, Alabama
April 25, 1978

Honorable George C. Wallace
Governor of Alabama
Montgomery, Alabama

Dear Governor Wallace:

I have the honor to transmit herewith the report, "Ground-Water
Resources of the Birmingham and Cahaba Valleys of Jefferson
County, Alabama," by Tola B. Moffett and Paul H. Moser. It is
published as Circular 103 of the Geological Survey of Alabama.

The increasing population and expanding industry of Jefferson
County make it imperative that every significant source of water be
evaluated and its use included in the long-range planning for the
county. The report points out that there probably is a significant
quantity of unused ground water available in these two valleys. It was
not possible within the scope of the investigation to estimate the
perennial yield (the maximum quantity available). However, the report
provides a sound basis for future quantitative estimates.

The report points out the need for orderly development based upon
sound planning and a knowledge of the perennial yield of the aquifers.
Unwise and excessive development might result in major problems of
subsidence, reduced streamflow, or, possibly, induced contamination
of the supply.

Respectfully,

Thomas J. Joiner
State Geologist
Oil and f5as Snn«rvisor
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GROUND-WATER RESOURCES OF THE
BIRMINGHAM AND CAHABA VALLEYS OF

JEFFERSON COUNTY, ALABAMA

By Tola B. Moffett and Paul H. Moser

ABSTRACT

This study was undertaken to determine the quality and relative
abundance of ground water in the Birmingham and Cahaba Valleys of
Jefferson County. Abundant rainfall and the structural geology of the
areas enhance the possible presence of large ground-water resources.
Domestic, municipal, and industrial wells and springs were
inventoried to determine the current use and relative quantity of
ground water available. Water samples were collected and analyzed
chemically. Generally, this investigation has indicated the presence of
a substantial supply of good-quality ground water available for
domestic, industrial, and municipal use.

The study areas were the Birmingham and Cahaba Valleys in
Jefferson County, Alabama. These areas lie within the Valley and
Ridge province and are characterized by northeast-southwest
trending valleys and ridges. Having an average annual rainfall of 53
inches, the Birmingham and Cahaba Valleys receive approximately
207 and 16.5 billion gallons of water, respectively, each year.

The areas of investigation are underlain by shales, sandstones,
limestones, dolomites, cherts, and lesser amounts of unconsolidated
deposits of clays, sands, and gravels. The exposed geologic units
range in age from Cambrian to the present and, together, consist of
over 10,000 feet of sediment. The structural geology of the areas is
complex with a series of anticlines and synclines that have parallel
thrust faults and high-angle cross faults. Many of the geologic
formations dip sharply into the subsurface as a result of intense
folding. A large amount of faulting associated with the folding of rocks
has displaced and fractured the rocks in many areas. The porosity and
permeability of the rocks is often greater in these fractured zones and,
as a result, larger well yields arm possible.

The ground-water resources of the Birmingham and Cahaba
Valleys are being used to a limited extent by homeowners, industry,
and public water systems. A few springs are being used as public
supplies, but most of the water from springs flows unused into storm
drains and streams.

A well inventory indicated that ground water in the study areas is
readily accessible by drilling. Depths reported for all wells inventoried
ranne frnm ?0 to fi?0 feet Fiohtv nerrent nf the wells are less than
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feet deep. The median depth for all the wells is 160 feet. Eighty percent
of the domestic wells have depths less than 200 feet.

Reported yields of domestic wells range from 2 gallons per minute
(gpm) to 22 gpm; the median yield is 7 gpm. More than 70 percent have
yields equal to or greater than 5 gpm. Reported yields of municipal and
industrial wells in the study areas range from 50 gpm to 1,200 gpm.

Several aquifers within the two areas appear to have great potential
as sources of ground water. The Fort Payne Chert-Tuscumbia
Limestone aquifer is probably best suited for development because its
geologic properties greatly increase the likelihood of obtaining a
successful high-yielding well and it is confined in some areas by two
formations which form barriers against contamination and
subsidence. Artesian conditions occur in this aquifer over much of its
extent in the study areas. This aquifer currently sustains large-
production wells.

Sixty-four samples of ground water were collected for chemical
analysis during the investigation. The results of the analyses indicate
that the ground water in the study areas is chiefly of the calcium-
bicarbonate type and that, in general, no significant chemical
contamination has occurred. Iron was the only chemical constituent
whose concentration exceeded drinking-water standards, and this
happened only in a few samples. Nitrate parameters, which may
indicate organic contamination from feed lots cesspools, sewage, or
the use of fertilizers, were higher than normal but did not exceed
drinking-water standards.

In many situations, it is much more advantageous to use ground
water than to depend on surface-water availability. Because wells can
often be located near the consumer, transporting costs may be greatly
reduced. As is seen in data from the Leeds Water Board, pumping
costs are minimal. If artesian conditions are present, pumping costs
may be further reduced. Because ground water has been filtered and
purified naturally, treatment costs are also reduced.

Because of the quality and availability of ground water in the
Birmingham and Cahaba Valleys, this valuable natural resource
should be protected and well-managed. Orderly planning and careful
development are necessary to prevent over-development, subsidence,
reduced streamflow, and contamination. With proper management,
the ground-water supplies of the Birmingham and Cahaba Valleys
could be a valuable and continuing asset in the future development of
Jefferson County.
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INTRODUCTION
Increased demands upon the natural resources of Alabama

require plans to develop and conserve these resources with maximum
benefit for the future. Water is such a resource, and its development
requires a knowledge of its availability, distribution, quality, and
potential use. These factors are necessary for economic planning and
optimum use of the water resources.

PURPOSE AND SCOPE

The purpose of this investigation was to determine the occurrence
and use of ground water in the Birmingham and Cahaba Valleys of
Jefferson County, Alabama. The aquifers in both valleys are
predominantly carbonate rock and are peculiarly subject to
contamination. They have the capacity to produce substantial
quantities of water from properly located and constructed wells. The
primary objectives of this study were to identify those aquifers having
the greatest water-producing potential, to inventory the current uses
of ground water, and to ascertain if there is any significant chemical
contamination.

LOCATION AND PHYSIOGRAPHIC SETTING

The areas covered by this report include a major part of the
southeastern half of Jefferson County (fig. 1). The areas are primarily
within the Birmingham-Big Canoe Valley and Cahaba Valley
physiographic sections of the Valley and Ridge provinces which are
characterized by northeast-southwest-trending valleys and ridges.
The Birmingham Valley is from 3 to 7 miles wide and extends from the
Tuscaloosa County line northeastward to Gadsden where it opens into
the Big Canoe Valley. Birmingham Valley is bounded on the northwest
by an escarpment formed by the Pottsville Formation and the edge of
Blount Mountain and on the southeast by Little Shades Mountain. Flint
Ridge divides Birmingham Valley into two smaller valleys at the
southern end of Blount Mountain. Opossum Valley lies to the west of
Flint Ridge and Jones Valley to the east. Birmingham Valley contains
approximately 225 square miles in Jefferson County.

The Cahaba Valley is bounded on the northwest by the Cahaba
Ridges and on the southeast by the Coosa Ridges. The valley is about
two miles wide at Leeds and includes an area of approximately 18
ennaro milec in
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CLIMATE

Climatic records for the Birmingham area have been collected by
the U. S. Weather Bureau since 1896. The average annual rainfall is 53
inches, March and October having the highest and lowest average
monthly precipitations, respectively.

Monthly temperatures for the period of record range from a
January mean of 44°F to a July mean of 80°F. The average length of the
growing season is 239 days. The topography of Birmingham can
contribute to extreme temperature inversions and low minimum
temperatures during the winter months (U. S. Dept. Commerce, 1975).

PREVIOUS INVESTIGATIONS
»

One of the earliest geologic investigations of the Birmingham area
was that of Charles Butts (1910). Butts produced a folio that included
information on the geology, topography, and structure of the area. He
prepared a similar geologic folio of the Bessemer-Vandiver area in
1927. The most detailed geologic descriptions of Mississippian
formations in the Birmingham area are included in a publication by
Thomas (1972).

Johnston (1933) included a description of ground water in
Jefferson County in his report on the Paleozoic rocks of northern
Alabama. Robinson, Ivey, and Billingsly (1953) investigated the
surface and ground-water resources of the Birmingham area and
emphasized the development and usage of water resources. A more
recent investigation by Simpson (1965) describes ground-water
problems associated with iron-ore mining in the Birmingham area.
Knight (1976) describes the general availability of ground-water and
surface-water resources in Jefferson County.

METHODS OF INVESTIGATION

Information on well construction, depth, yield, use, and reliability
was collected on approximately 200 domestic, municipal, and
industrial wells and springs during this investigation. Information on
springs was collected primarily from those having discharges greater
than 50 gallons per minute (gpm). Records of well and spring data are
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that do not tap the carbonate-rock or Hartselle Sandstone aquifers.
They are reported for possible future reference but are not included in
the analyses or summaries in this report. Plate 1 shows the locations of
the wells and springs.

Data on wells and springs were collected primarily from January to
March 1977. The large area involved and the variations in local
population density precluded a general inventory of the entire area.
Therefore, wells along representative geologic cross-sections, which
consisted of two zones south and two zones north of metropolitan
Birmingham, were inventoried. High-yielding wells were inventoried
wherever they occurred. The scarcity of wells and springs in the
metropolitan area necessitated the use of a diffuse inventory of that
area. Furthermore, many wells and springs in the Leeds area were
inventoried because of the small area involved. It is believed that the
resulting inventory is an adequate and representative sample.

Water samples were collected from 38 wells and 26 springs and
analyzed in the water-quality laboratory of the Geological Survey of
Alabama. Temperature and specific conductance and, when possible,
pH and alkalinity were determined at the time of sample collection.

Because water quality may be changed by storage, an attempt was
made to pump domestic wells for 30 minutes prior to sample collection
if the water was being passed through a pressure tank ahead of the
sampling point. Water levels were recorded as these wells were being
pumped and the data were used to estimate specific capacities of the
wells. Results of the pumping data are included in table 1 and results of
the water-quality analyses are given in table 2.
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information on the present costs of test-drilling programs.well
construction, and water treatment necessary to successfully develop
ground-water supplies.

GEOLOGY

The geologic units exposed in the areas of investigation range in
age from Cambrian (600 million years ago) to Holocene. Together, the
units represent an aggregate thickness of over 10,000 feet of sediment.
The geologic characteristics of each unit are discussed briefly
because these characteristics significantly affect the movement and
occurrence of ground water within the two areas. These descriptions
were taken from information provided by J. T. Kidd and S. W. Shannon
of the Geological Survey of Alabama. More detailed descriptions of the
geology of the area are presented in reports by Bu re hard and others
(1910), Adams and others (1926), Butts (1927), Johnston (1933), and
Thomas (1972).

STRATIGRAPHY

CAMBRIAN SYSTEM

ROME FORMATION

The Rome Formation, exposed only in the Cahaba Valley, is the
oldest geologic unit exposed in the areas of investigation. This
formation consists of about 500 feet of greenish-gray and purplish-red
shale and rare thin beds of argillaceous limestone, chert, or sandstone.

CONASAUGA FORMATION

The Conasauga Formation occurs throughout the Birmingham and
Opossum Valleys, but is absent in the Cahaba Valley. The Conasauga,
estimated to be between 1,100 and 1,900 feet in thickness, consists of
thin-bedded limestone, shale, and dolomite. Thin prismatic chert
fragments commonly occur in the residuum.

KETONA DOLOMITE

The thick-bedded Ketona Dolomite consists of from 400to 600feet
of relatively chert-free dolomite. The Ketona occurs throughout the

anri Onnssnm Vallevs and the Birminaham Valley north of
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McCalla but is probably absent south of McCalla.

KNOX GROUP UNDIFFERENTIATED

The Knox Group, consisting of thick-bedded cherty dolomite and
lesser amounts of limestone and dolomitic limestone, generally
weathers to irregular boulders and fragments of light-gray to
grayish-pink chert. Exposed throughout the Birmingham and Cahaba
Valleys, the Knox Group is estimated to be approximately 2,000 feet
thick in the Birmingham area.

ORDOVICIAN SYSTEM

ORDOVICIAN LIMESTONES UNDIFFEREISltlATED

This unit does not occur in the Birmingham Valley. It is composed
of about 1,000 feet of medium-bedded crystalline limestone that is
fossiliferous and/or cherty in part. Some authors subdivide this
interval on the basis of fossil content and lithologic changes; however,
it represents a single hydrologic unit and, therefore, is not
differentiated in this report.

CHICKAMAUGA LIMESTONE
ATTALLA CHERT CONGLOMERATE MEMBER

The Attalla Chert Conglomerate Member occurs at the base of the
Chickamauga Limestone and has an average thickness of 20 feet and a
maximum thickness of 50 feet. The Attalla is a very coarse-grained
chert and quartz sandstone and/or a coarse conglomerate. The
conglomerate consists of a matrix of chert fragments containing
rounded chert cobbles and boulders as much as 12 inches in diameter.

i CHICKAMAUGA LIMESTONE

The Chickamauga Limestone consists of 200 to 500 feet of thin- to
medium-bedded fossiliferous limestone. Some interbeds of
argillaceous or crystalline limestone, shales and rare bentonite may
also be present. The Chickamauga does not occur in the Cahaba
Valley but is exposed in the Birmingham-Big Canoe Valley. The best
exposures in Jefferson County are in the abandoned quarries on Red
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SILURIAN SYSTEM

RED MOUNTAIN FORMATION

The Red Mountain Formation consists of 200 to 500 feet of
siltstone, sandstone, shale, and hematite beds that range from 5 to 30
feet in thickness. Thin beds of limestone may also be present. The Red
Mountain Formation is present throughout the Birmingham Valley, but
it is absent in the Cahaba Valley.

DEVONIAN SYSTEM

FROG MOUNTAIN SANDSTONE AND CHATTANOOGA SHALE

The Frog Mountain Sandstone, consisting of 4 to 27 feet of
medium- to thick-bedded hematitic sandstone and conglomerate,
occurs intermittently throughout the Birmingham and Cahaba
Valleys.

The Chattanooga Shale consists of as much as 20feet of brownish-
black shale that contains occasional thin sandstone interbeds. The
formation is generally absent in the northern and western parts of the
Birmingham Valley and occurs sporadically along the eastern side of
the Birmingham Valley.

MISSISSIPPIAN SYSTEM

MAURY FORMATION, FORT PAYNE CHERT, AND
TUSCUMBIA LIMESTONE

The Maury Formation consists of 1 to 3 feet of greenish-gray to
grayish-red thinly laminated shale that commonly contains phosphate
nodules. The Maury occurs intermittently throughout the Birmingham
area and, due to its limited thickness, is mapped with the overlying Fort
Payne Chert and Tuscumbia Limestone.

The Fort Payne Chert is usually highly weathered in most
exposures and consists of 90 to 200 feet of bedded fossiliferous chert.
In the northern part of the county, unweathered Fort Payne consists of
dark-gray limestone and dense dark-gray chert. The chertJi^ds are
distinct and range from a few inches to 2 feet in thickness. Irrfjgular to
smooth bedding surfaces are often separated by thin shaly zones.

The Tuscumbia Limestone consists of thick-bedded limestone
units and lesser amounts of chert. The Tuscumbia does not occur in
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the Cahaba Valley and is rarely exposed in the Birmingham area. The
maximum thickness of the Tuscumbia in Jefferson County is not
known; however, the formation is reported by Adams and others
(1926) to be approximately 80 feet thick in the area north of Trussville
and is 80 feet thick near the Greenwood subdivision southwest of
Bessemer.

PRIDE MOUNTAIN FORMATION

Normally, the Pride Mountain Formation has a basal bed of
limestone that may be as much as 8 feet thick; however, this bed is
absent at some localities. Overlying the basal limestone are 100 to 350
feet of dark-gray shale and locally occurring thin beds of siltstone or
fine-grained sandstone. The formation is generally poorly exposed,
although good exposures can be seen at Vann's Quarry north of
Trussville. The Pride Mountain is indistinguishable from the Floyd
Shale in many places, and it is mapped with the Floyd Shale where the
overlying Hartselle Sandstone is absent.

HARTSELLE SANDSTONE

The Hartselle Sandstone is composed mainly of very fine- to
medium-grained sandstone that ranges from a feather edge to 120 feet
in thickness and weathers to a sandy soil. In the Birmingham Valley,
the formation occurs mostly as a medium- to thick-bedded
orthoquartzite; it occurs in the Cahaba Valley as a thin- to
medium-bedded sandstone. The Hartselle thins and pinches out
southwestward in both valleys before reaching the Jefferson County
boundary.

BANGOR LIMESTONE

The Bangor Limestone consists of medium-bedded limestone, but
beds of clayey limestone or shale may occur intermittently. The
formation ranges in thickness from a feather edge in the southwest
part of the Birmingham Valley to about 500 feet in the subsurface of the
northeast part of Jefferson County. Outcrops rarely exceed 150 feet in
thickness as the formation readily weathers to a dark-brown soil. The
best exposures in the county are in the abandoned quarries 1 mile
southwest of Trussville and along the railroad at the northeast end of
Morris Railroad Yards in Irondale. The Bangor is not exposed in the

in lofforenn
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FLOYD SHALE

The Floyd Shale consists of 500 to 600 feet of dark-gray clayey
shale and locally occurring thin siltstone beds. Outcrops are scarce as
the Floyd readily weathers to a brown or light-gray massive clay. Two
miles west of Greenwood and at Leeds, the Floyd Shale has been
extensively mined for use in the ceramics industry.

MISSISSIPPIAN AND PENNSYLVANIAN SYSTEMS

PARKWOOD FORMATION

The Parkwood Formation, a part of which is in the Pennsylvanian
System, is composed of interbedded sandstone and gray shale.
Generally, sandstone is more abundant in the southeast part of the
county. The sandstone is very fine- to fine-grained and occurs as beds
that range from less than 1 inch to as much as 6 feet in thickness. The
shale beds may be thin or massive. The formation is about 1,400 feet
thick in the Trussville area but thickens to the southwest to about 2,500
feet in the area south of Greenwood.

PENNSYLVANIAN SYSTEM

i POTTSVILLE FORMATION

i
: The Pottsville Formation consists of alternating beds of sandstone
• and shale and numerous coal seams and associated beds of
: "underclay." Sandstone near the base of the formation consists

predominantly of quartz and is replaced locally by beds of
quartz pebble conglomerate. Sandstone in the upper part of the
formation is composed of quartz and metamorphic rock fragments.
This upper part of the Pottsville contains most of the economically

I important coal seams. The Pottsville is about 2,000 feet thick in west
j Jefferson County and has an undetermined thickness in east Jefferson
• County where it is highly faulted and folded.



12 GROUND-WATER RESOURCES OF THE BIRMINGHAM AND CAHABA VALLEYS

UPPER CRETACEOUS SYSTEM

TUSCALOOSA GROUP

COKER FORMATION

The Coker Formation consists of unconsolidated beds of sand,
clay, and gravel. The sand is usually fine to coarse grained and
quartzose and, in most exposures, has been stained by iron
compounds to various shades of orange. Chert gravel generally
occurs near the base of the formation. Secondary deposits of goethite-
limonite occur in the Coker Formation and may be present in
economic concentrations. The Coker occurs as isolated outliers in the
southern part of the county where it reaches a maximum thickness of
60 feet.

QUATERNARY SYSTEM

QUATERNARY? GRAVELS

Unconsolidated to semi-consolidated sand and gravel deposits of
probably Quaternary age occur at several places in the Cahaba Valley
and at one place north of Trussville in the Birmingham Valley. The
deposits consist of quartzite pebbles and cobbles and some chert
cobbles in a matrix of chert fragments and/or fine- to very coarse-
grained quartz and chert sand. One deposit, about 50 feet thick, is
exposed along Interstate Highway 20 where it crosses Pine Ridge at
Leeds.

ALLUVIUM AND LOW TERRACE DEPOSITS

Along and immediately adjacent to the larger streams in the county
are relatively recent unconsolidated deposits of gravel, sand, and silt.
Sediments in these deposits have been eroded from the underlying
bedrock and transported and deposited by the streams along which
they occur. Chert and quartz fragments are the main components of
the coarser sediments; fragments from many of the older rock units
may also be identified. The thickness of these deposits rarely exceeds
30 feet.
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STRUCTURE

The structural geology of the areas of investigation is complex and
distinctly affects the occurrence of ground water in some areas. The
study areas contain a series of anticlines and synclines that have
parallel thrust faults and high-angle cross faults (fig. 1). The
Birmingham-Big Canoe Valley is developed upon a faulted
asymmetrical anticlinorium that exposes limestones, dolomites,
shales, sandstones, and cherts (Johnston, 1933). Many of the geologic
formations dip steeply into the subsurface as a result of the intense
folding. A large amount of faulting and jointing associated with the
folding of the rocks has displaced and broken the rocks in many areas.
This has resulted in increased solution and porosity of the rocks. The
faults can adversely affect water-well development because the
broken zones in and near the faults may produce large amounts of
sediment. Careful selection of test drilling sites near fault zones is
warranted.

HYDROLOGY

HYDROLOGIC CYCLE

Precipitation, surface runoff, evapotranspiration, and ground-
water recharge and discharge are major components of the hydrologic
cycle (fig. 2). Through this cycle, and as a result of natural processes,
water can be continuously purified and used by plants and animals
without depleting the supply. The oceans are the primary reservoir
that supplies and receives the enormous quantities of water involved in
the hydrologic cycle. The recycling of this water to and from the ocean
results from forces exerted predominantly by the sun's energy and the
earth's gravity. In general, the sun supplies energy to evaporate water
from the ocean. This water rises as a vapor into the atmosphere where
it forms clouds. Eventually, this moisture moves over the land,
condenses, and falls back to the earth in some form of precipitation.
Responding to gravity, this precipitation then begins a slow but
constant movement through the surface- and ground-water systems
back toward the ocean.

In Jefferson County, an average of 53 inches of precipitation,
usually rain, falls on the land surface each year. This 53 inches of rain
falling upon the 1,120 square miles in Jefferson County is equal to
about 138 billion cubic feet or slightly more than 1 trillion gallons of
water each year. Not all of this water is available for man's use because
of the requirements of the other components of the hydrologic cycle. A
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significant part of this water flows directly over the surface of the land
to streams and toward the ocean. Some of the surface runoff is trapped

| behind dams for man's use. Evapotranspiration accounts for a
g >| significant percentage of the total precipitation. Water evaporates
3 ^g from stream and land surfaces and is transpired by plants. However,
* |s some is retained within the soil zone where it is available for use by
I si plants in their life processes. That water which does not flow directly to
$ afc streams or pass into the atmosphere by evapotranspiration moves
\, ,-f downward through the soil and recharges or replenishes the

groundwater reservoir. Ground-water recharge represents a
substantial part of the annual precipitation. It is this part of the
hydrologic cycle, ground water, with which this investigation is
primarily concerned.

GROUND-WATER OCCURRENCE

~ Many people mistakenly believe that ground water occurs in
§j underground rivers or streams; actually, ground water is contained
~- within the rocks beneath each square foot of the earth's surface.
| Variations in the yields of individual wells are related to the ability of
o the rocks to transmit this water through interconnected openings or
c passageways, many of which are minute. These openings and
« passageways contribute to the porosity and permeability,
§ respectively, of the rocks.

Porosity is a percentage value that reflects the volume of open
spaces within a specified volume of rock. For example, beach sand has

«T a porosity of about 35 percent. About 2.5 gallons of water could be
contained in the open spaces between the grains in 1 cubic foot of
beach sand. This water would fill the spaces between the grains but

o would not increase the volume occupied by the sand. An illustration of
| how water is contained within the pores or open spaces in the and is
.c shown in figure 3A. The Hartselle Sandstone is a formation in the
* Birmingham and Cahaba Valleys that contains water within pore
I spaces between sand grains. This formation also contains water in
a fractures or cracks in the rock. Sandstones, which usually have
| porosities of 5 to 30 percent, are generally more porous than
£ carbonate rocks, which usually have porosities of 1 to 15 percent or

less.
Limestones and dolomites comprise the majority of the geologic

formations within the Birmingham and Cahaba Valleys of Jefferson
County. Unlike some sandstone units which may have regular zones of
porosity, the porosity of carbonates can vary throughout the
formation. The rock may have a high porosity at one point and only a

o
"5

>.
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(A)

Figures.—Rock interstices and the relation of rock texture to porosity. (A) well-sorted
sedimentary deposit (i.e., sand) having high porosity; (B) rock rendered
porous by solution (i.e.. limestone). Clear spaces'in diagrams indicate
openings that may contain water (after Meinzer. 1923).

very limited porosity a few feet away. This sudden variation in porosity
becomes obvious when wells drilled very close together yield
drastically different quantities of water.

Hydrogeologists usually refer to the porosity of limestone and
dolomite as secondary porosity. This designation is used because the
original porosity, developed when the rocks were formed, has been
altered. Rainfall infiltrating the soil zone collects carbon dioxide
produced by organic decomposition within the soil. This carbon
dioxide combines with the water to form very weak carbonic acid that
reacts with the carbonate rocks and dissolves them. Solution is
greatest along zones of weakness in the rock, such as bedding and
fracture planes. Gradually, over centuries, this slow removal of the
rock materials by solution from the carbonates creates spaces or
pores within the rocks. The porosity of the limestones and dolomites in
Jefferson County results primarily from solution. Figure 3B is an
illustration of the general porosity characteristics of carbonate rocks.

Permeability refers to the ability of a porous material to transmit a
fluid such as water. Permeability is usually related to the degree to
which the pore spaces are interconnected. The permeability of many
rocks is relatively uniform. However, this may not be true of the
limestones and dolomites in the Birmingham and Cahaba Valleys. For
example, at a particular site, a limestone could have a high porosity
because of the presence of a large cavern. The permeability of the
surrounding rock might be low, however, and a well drilled within a few
feet of the cavern might be a failure even though the cavern was
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Hydrogeologists attempt to find areas of increased porosity and
permeability because these areas are associated with productive
ground-water supplies. The porosity of carbonate rocks frequently
increases in valleys because of increased drainage of water that
results in greater solution of the carbonate materials. In some areas,
such as Jefferson County, geologic forces and stresses have
produced fracture zones that have aided the solution process, thus,
increasing the porosity and permeability of the fractured rocks.

Even though porous rocks may contain vast quantities of water,
these reserves and resources may be neglected or misunderstood
simply because they have infiltrated through the soil and can no longer
be directly observed by man. The quantity of water contained within a
ground-water reservoir can be very deceiving. For example, 1 square
mile of limestone saturated to a depth of 300 feet and having an overall
porosity of 2 percent would contain 1.25 billion gallons of ground
water.

A water-saturated geologic zone that will transmit water to a well or
spring is termed an "aquifer". In general, there are two types of
aquifers. In one type, the water-table aquifer, the ground water is
unconfined because the upper surface of the ground water is in
contact with the atmosphere. This upper surface is similar to the
surface of water in a tank except that the ground water is contained
within the pores of rocks. The upper surface of the ground water is
referred to as the water table, and it conforms roughly to the shape of
the land surface. The water table will fluctuate up and down in
response to recharge by infiltrating rainfall and to ground-water
movement into or out of the aquifer.

In the other type of aquifer, an artesian aquifer, the ground water is
confined between impermeable layers of rocks or sediment. The water
is no longer in contact with the atmosphere and occurs at pressures
greater than atmospheric pressure. In an artesian aquifer, this
pressure is great enough to cause a column of water to rise above the
top of the aquifer. The water may be forced into a well that has
penetrated the aquifer, or it may flow upward through faults or solution
cavities in the rock. The height of the water column is controlled by the
pressure within the aquifer. The water may or may not rise to the land
surface. The imaginary surface to which water would rise at any point
overlying the aquifer is called the piezometric surface. Figure 4 is an
illustration showing the general characteristics of a water-table
aquifer and an artesian aquifer.

Figure 5 depicts the water-table in a hydrogeologic cross-section
through Jones Valley south of Birmingham. The angles of dip of the
geologic units are greatly exaggerated in the figure. Water-table
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Figure 4.—Diagrammatic illustration of the occurrence of water-table
and artesian aquifers (after Barksdale, LaMoreaux, and Knowles, 1968).
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conditions generally occur within the Conasauga Formation where
there is no confining layer. Artesian conditions generally occur in the
Fort Payne Chert in the areas of Red Ridge and Red Mountain. In these
areas, the Fort Payne lies between the impermeable Red Mountain
Formation below and the Floyd Shale above. Initially, the water exists
under unconfined or water-table conditions. As it moves downward
through the formation, however, it becomes confined or artesian. In
this artesian zone, unconfined water would rise above the Fort Payne
aquifer. The impermeable Floyd Shale serves both as a confining layer
and as a barrier to surface contamination of the water in the Fort Payne
aquifer.

GROUND WATER-SURFACE WATER RELATIONSHIPS

As has been shown, water-table aquifers are jn contact with the
atmosphere and there is no confining bed as there is with an artesian
aquifer. The absence of a confining bed allows the water table to be in
contact with streams. It is important for water-resources management
to recognize that streams and the ground-water reservoir are often
directly connected. The interconnection of the ground-water and
surface-water systems is illustrated in figure 6. The stream on the right

LOSING STREAM GAINING STREAM

Figures.—Diagram showing the relationship between ground water and surface water
along a losing (left) and a gaining stream (right).

is called a gaining stream because the aquifer is discharging water into
the stream. Some ground water is discharged by aquifers to streams in
the Birmingham and Cahaba Valleys throughout the year. During late
summer and early fall, most streamflow results from ground-water
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discharge. The stream on the left is termed a losing stream because
water is being contributed to the water-table aquifer. There are
probably no permanently losing streams in Jefferson County. Such
conditions could occur, however, as a result of heavy pumping of
ground water.

GROUND-WATER USE IN THE BIRMINGHAM
AND CAHABA VALLEYS

The ground-water resources of the Birmingham and Cahaba
Valleys are presently being used to a limited degree. Those taking
advantage of these resources include homeowners who use the water
as a domestic supply and industry which utilizes it in manufacturing, in
ore extraction, and in heating and cooling. Several public water
systems such as those at Roupes Valley and Irondale are supplied by
ground water. In addition to these uses, ground water from springs is
supplying municipal water systems and recreational needs.

Ground water from domestic wells often serves the total needs of
families within the study areas. In many places, however, domestic
wells are used in conjunction with a public water supply. When both
supplies are available, personal preference often controls the use of
each supply. For example, some owners use their wells to supply water
for lawns and gardens, to wash cars, etc. and use "city" water for
drinking and cooking. Other owners reported a distinct dislike for the
taste of treated public water and use the well water only for household
purposes. In the more urbanized areas, public water was more desired
because of its safety and dependability.

Most of the domestic wells inventoried during this study were 6
inches in diameter, and very few were cased to their total depth. Most
of these wells were drilled only deep enough to obtain a 5 to 10 gpm
supply for a household. Surface construction generally consisted of 6-
inch steel casing that was usually driven a few feet into bedrock. Most
domestic wells were equipped with either a jet or a submersible pump.

Some industrial or commercial concerns use ground water for
heating and cooling or as process water. For example, Connor's Steel
Corporation has two wells in the Ketona Formation that pump an
estimated total of 660 gpm. This water is used primarily for cooling
steel. Ground water is also used for washing quarried rock. In such a
use, much of the total volume pumped usually flows back into the
quarry and is reused. For example, in March 1977, Dolcito Quarry used
a reported 2,000 gpm in this way. An estimated 1,500 gpm flowed back
into the quarry and 500 gpm of water reportedly was released to Five
Mile Creek. Eastwood Mall has a well that produces 1 to 1.5 million
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gallons per day (mgd) from the Fort Payne Chert. This water is used to
heat and cool the mall. The Club in Birmingham has a 110-foot well
that pumps a reported 180 gpm from an old iron ore mine. The water is
used to cool the facility and is then returned to a nearby mine opening.

In addition to supplying domestic wells and industry, ground water
from wells supplies public-water systems at Irondale, Leeds, Roupes
Valley, and Trussville. The newest of these systems is that of the
Roupes Valley Water Authority near Bucksville. This system has two
wells, drilled into the Fort Payne Chert, which yield a reported 750 and
500 gpm each. Approximately 5 million gallons of water per month is
being used although the wells could produce much more. As much as
10 million gallons per month were used during the testing of new
distribution lines.

Springs in Jefferson County are used as public water supplies, to
fill pools, and to maintain ponds in parks. For example, the Leeds
Water Board uses three large springs as a part of its municipal supply.
These springs were discharging an estimated total of 3,200 gpm of
water on April 12,1977. At that time, approximately 2,200 gpm of water
was being withdrawn from the springs for municipal use according to
Mr. Fred Scott of the Leeds Water Board. Other springs near
Birmingham are being used as small community supplies. Tarrant
Spring, near Ketona, supplies a reported 200 families with water, and
Clear Springs near Loveless Park supplies a reported 30 families.
Smaller springs are used as domestic water supplies.

Several springs in the study areas are being used for aesthetic or
recreational purposes. The discharges from some of them maintain
ponds or lakes. Subsequently, the water flows into storm drains or
nearby streams without further use.

GROUND-WATER DISCHARGES IN THE BIRMINGHAM
AND CAHABA VALLEYS

Data collected during this investigation indicate that several wells
in the Birmingham and Cahaba Valleys of Jefferson County are
capable of producing more than 1 million gallons of water per day.
Table 3 gives current ground-water withdrawal rates of the most
productive wells that were inventoried during the investigation. Most
of the pumping rates shewn in the table are those reported by the well
owners. Some rates were extrapolated from daily consumption
figures; therefore, some of the listed pumpage rates may differ from
the actual rate. Six of the wells listed appear capable of producing, if
pumped for 24 hours, 1 million gallons of water in a single day. The
total Dumoaae canaritv of the 1Q cnnrrpc
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Table 3.—Current major ground-water withdrawal rates from wells
inventoried in the Birmingham and Cahaba Valleys of
Jefferson County

A. C.—Air conditioning
P. S.—Public supply
Ind.—Industrial

Mall
Water Department

Water Board
Water Authority

Hercules *
Trussville Water Department
^Country Club of Birmingham
irondale Water WorksRoupes Valley Water Authonty
Connor's Steel Corporation
irondale Water Works
Connor's Steel Corporation
Elmwood Cemetery
irondale Water Works
Southern Railroad
Birmingham Stove and Range
Southern Railroad
Baker's Dairy

1200
1100
1000
1000
750
700
650
630
620
500
390
330
270
200
175
50+
50
50+
50

P.S.
A. C.
P.S.
P.S.
P.S.
Ind.
P.S.
Ind.
P.S.
P.S.
Ind.
P.S.
Ind.
Ind.
P.S.
Ind.
Ind.
Ind.
Ind.

on a 24-hour basis for all wells.
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9,000 gpm. Thus, these 19 producers of ground water could pump
about 13 million gallons of water in a day if they were pumped
continuously.

The withdrawal rates listed in table 3 should serve as indicators of
the productivity of aquifers within the Birmingham and Cahaba
Valleys. The water in these aquifers could be developed through
planned exploration and management programs designed by
hydrogeologists and engineers along with construction by capable
water-well drillers. As will be shown later, the ground-water resources
of some areas often can be developed more economically and easily
than surface-water resources.

Numerous springs with large discharges were also located during
the investigation. A few of them are used as public water supplies.
However, most of them are apparently flowing unused into storm
drains or streams. Some sustain ponds or lakes and are subsequently
released with no consumptive benefit.

Spring flow usually varies throughout the year. As a result, a spring
having good flow during the rainy part of the year might have a
drastically decreased flow or perhaps even become dry during the late
summer and early fall. With this variation in mind, the flows of large
springs that were located during the study were estimated at least
twice. Initial flow data were collected from February through April
1977. These flow estimates were made either at the time the springs
were first located or at the time water-quality samples were collected.
A later estimate of the spring flow was made during the first half of
June 1977 at a time when no significant rain had fallen in the study
areas for the previous two weeks. Because the flow of springs is
normally lowest during October and November, the June flow values
probably do not represent the lowest flows for the year. They may,
however, serve as indicators of the dependability of some of the
springs.

A summary of discharge data for those springs whose estimated
flows exceeded 100 gpm in June 1977 is shown in table 4. Other
measured or estimated flows from previous investigations are
included in the table. The springs are listed by approximate
decreasing rate of flow. The reported or estimated quantity of water
that is being used or consumed is also shown. Few, if any, of these
quantities are actually used on a 24-hour basis. When a spring flows
through a pond or lake, the quantity of water lost or consumed by
infiltration and evaporation is unknown. Such losses are probably
insignificant for large springs flowing into small lakes or ponds.

The total of the lowest estimated or reported discharges for the
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Table4.—Summary of discharge data for springs inventoried in the Birmingham
and Cahaba Valleys of Jefferson County

(Data are for springs with discharge equal to or greater than 100 gpm in June 1977)

Owner or name

Republic Steel Company

Ken Nixon
(Penny Spring)

Alabama Boys Industrial
School4

Killough Springs

Spring Lake
nearby adjoining springs

Leeds Water Board
(Weems Spring)

David Glenn
(Glenn Springs)4

Avondale Spring

Dis-
charge
(gpm)

'3400
'3050
'2030

'2500
2200
1500
2350
1480
3120
1360
2400
2970
3220
3500
1750

'2400
3880
'3100

'2010
'2030
'1800
'1720
'1150

'230

'1920
2880

'1750
'550

'1380
'250

Quantity
consumed

(Qpm)

0?
0?
0?

?
?
?
?
?
?
?
?
?
?
?
?

Negligible
?

Negligible

0?
0?
0
0
0
0

J110
*770

0
0
0
0

Use

Recreation

Unknown

*

Stock
Unknown
Stock

Recreation

Unused

Recreation
Unused

P. S.»

Unused

Recreation

Date of
measure-

ment

3-22-77
3-25-77
6-06-77

3-14-57
6-17-68

10-14-68
5-05-69

11-06-69
3-27-70
9-29-70
4-16-71
4-18-73
4-08-74
3-31-75

11-05-76
2-18-77
4-15-77
6-08-77

2-18-77
6-06-77
2-15-77
6-07-77
6-07-77
6-07-77

4-12-77
6-07-77

3-25-77
6-08-77
3-23-77
6-06-77
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Table4.—Summary of discharge data for springs inventoried in the Birmingham
and Cahaba Valleys of Jefferson County - continued

Owner or name

Prince Spring

Caldwell Spring

Leeds Water Board
(Cedar Grove Spring)

Jefferson County
(Tarrant Spring)

Moore's Spring
Leeds Water Board

(Rowan Spring)

City of Bessemer
(Hawkins Spring)

Dis-
charge
(gpm)

'950
'250
490
370

1090
360

1260
390

1320
720
860

1550
660
420

'890
880

'660

*540
2410

2510
2240
'450

J375
2815
2420

'300
'150

Quantity
consumed

(gpm) Use

0 Unused

•

0 Unused
0 Unused
0 Unused

3360 P. S.
3350 P. S.

360 P. S.
360
0 Unused

? P. S.
3715
3420

0 Recreation
0

Date of
measure-

ment

3-25-77
6-06-77
6-17-68

10-14-68
5-09-69

11-06-69
3-26-70
9-29-70
4-16-71
4-18-73
4-08-74
3-31-75
6-17-76

11-05-76
2-16-77
4-15-77

120 6-07-77

4-12-77
6-07-77

3-24-77
6-07-77
6-06-77

2-28-57
4-12-77
6-07-77

3-08-77
6-06-77

'Estimated Discharge
discharge based on estimated excess flow and reported pumping data combined
3Quantity not consumed on 24-hour basis
'Rare and endangered species (Watercress darter) lives in spring
5P. S.—Public Supply
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1977, respectively. It is doubtful that this spring sustains a flow in
excess of 1,000 gpm for any length of time. The higher estimated flow
was determined after heavy rains in the Birmingham area. Caldwell
Spring had an estimated flow of 650 gpm or slightly less than 1 mgdon
June 7. 1977.

Moore's Spring reportedly once supplied a swimming pool with
water. The spring, which is located near Highway 150 in Bessemer,
was later covered and its flow directed to a storm drain. On June 6,
1977, the estimated discharge from this spring was 450 gpm or about
0.6 mgd. Additional information is needed on this spring because the
estimate was made in a ditch where the spring water flowed from the
storm drain. Additional water from other sources could have been
included in the estimate; however, these sources could not be
determined solely by a surface investigation of the area. Tarrant
Spring, which flows from property reportedly-owned by Jefferson
County, was discharging an estimated 510 gpm and 240 gpm on March
24 and June 7, 1977, respectively. These discharges are equivalent to
0.7 and 0.3 mgd, respectively.

Hawkins Springs, which once supplied Bessemer's public water
supply, was flowing an estimated 300 gpm and 150 gpm on March 8
and June 6,1977, respectively. This spring yielded an average of about
2 mgd in the early 1900's according to Johnston (1933). He reported
that the spring was test pumped at 4.8 mgd on August 26, 1926. The
spring is reported to have failed on October 5, 1927. It currently
maintains a pond at the Midfield Community Center.

Collectively, the springs discussed above discharge significant
quantities of water each day. Serious consideration should be given to
identifying methods of utilizing these waters. There would be little or
no exploration cost involved in the development of these sources of
water as there would be for the test drilling programs necessary to
develop large capacity wells.

Chlorination and softening by treatment or possibly dilution
should ready these spring waters for most uses. Iron removal might
also be necessary for some of the water. Another factor to consider
prior to developing these sources of water is whether the diversion of a
large percentage of a particular spring's flow will result in any
deleterious downstream effects. For example, it would be unwise to
reduce the flow of a spring that contributes a large part of a nearby
stream's total flow. If the stream were receiving any chemical or
organic waste load, the results could be serious. Nevertheless, the
investigation of methods of using these springs is warranted because
the benefits to be derived could be substantial.
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WELLS

As has already been noted, wells drilled in limestone and dolomite,
and to a lesser extent in sandstone, must encounter secondary water-
bearing openings to be productive. Such openings do not occur
everywhere, and their size and number generally decrease with
increasing depth. It follows that the best available hydrogeologic skills
should be applied to the selection of a well site, especially if a large
yield is needed. Household or other relatively small supplies often can
be obtained from the residuum overlying the rock or from the upper
weathered part of the rock. However, larger supplies generally must be
sought at greater depths, and it is here that both skill in selecting the
site and an element of luck become important. Drilling to depths of
more than 300 feet in consolidated rocks is generally not
recommended.

This section includes a series of analytical summaries designed to
provide a better understanding of the overall pattern of well
construction in the study area. Hopefully, it will be useful to those
intending to seek a supply of ground water. It should be noted,
however, that the summaries are based entirely upon successful wells.
Unsuccessful wells are seldom reported. The data are insufficient to
permit even an estimate of the frequency of failures.

The depth to which a well must be drilled to obtain a satisfactory
supply of water is of primary importance to the landowner because of
the cost of drilling. This factor, as well as casing length and pump cost,
must be considered in studying the economic feasibility of a well. Data
collected on depths, yields, and length of casing for wells in the
carbonate rocks and the Hartselle Sandstone in the study areas are
summarized below. The summaries include data reported by Spigner
(1975) and Knight (1976). Although unit costs vary from time to time,
these summaries should be useful to persons interested in estimating
the average cost of drilling wells in the area.

DEPTHS

Depths reported for all wells (drilled and dug) inventoried in the
Birmingham and Cahaba Valleys range from 20 to 620 feet. The
median depth for all the wells was 160 feet. Figure 7 is a frequency plot
showing the percentage distribution of the well depths. It shows that
80 percent of the wells had a depth equal to or greater than 86 feet and
only 20 percent of all wells had depths that equaled or exceeded 300
feet.
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Figure?.—Frequency graph of depths reported for 131 domestic (drilled and dug), \
municipal, and industrial wells in the Birmingham and Cahaba Valleys of
Jefferson County. (Data are for the carbonate-rock and Hartselle Sandstone [
aquifers only.) •
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Depths of 67 drilled domestic wells inventoried ranged from 30 to
600 feet. The median depth was 121 feet. Figure 8 is a frequency graph
of drilled domestic well depths. The graph shows that approximately
85 percent of the wells studied equaled or exceeded 60 feet in depth,
whereas only about 20 percent had depths greater than 200 feet. Thus,
a majority of the well owners were apparently able to get satisfactory
domestic supplies at depths of 60 to 200 feet. Municipal and industrial
wells in the study areas generally are not deeper than 400 feet.

YIELDS

The well yields compiled during this investigation are based on
yields measured during sample collection, on reports by well owners
or drillers, and on previously published data. The individual well owner
usually reports the yield estimated by the driller. Reported domestic
well yields in the study areas ranged from a low of 2.5 gpm to a high of
22 gpm. The median yield was 7.1 gpm. The frequency graph of
domestic well yields shown in figure 9 indicates that more than 70
percent of the wells studied had yields equal to or greater than 5 gpm,
which is usually considered adequate for most families. If the data
presented in figure 8 correctly represent conditions in the study areas,
they may be used to predict the likelihood that a well drilled at a
randomly selected site would yield a quantity of water adequate for
most domestic purposes from a depth less than 200 feet. The data in
figure 9 indicate the low probability of getting a domestic well with a
large yield (20 or more gpm) at a randomly selected site.

Yields for domestic wells can sometimes be misleading if one uses
the data to characterize an aquifer's properties. The yields can be
deceptive because drillers generally stop drilling as soon as an
adequate supply of water is obtained. For example, one well may
produce 10 gpm from a total depth of 50 feet whereas another well
produces the same amount from a total depth of 200 feet. Therefore,
some method is needed to gain a more reliable interpretation of the
well-yield data.

The specific capacity of a well is computed by dividing the yield in
gallons per minute by the drawdown in lowering of the water level by
the pumping process. Specific capacity, then, is reported in gallons
per minute per foot of drawdown (gpm/ft). Specific capacity generally
varies with the time pumped because water levels usually continue to
decline at a progressively slower rate as pumping time increases while
the pumping rate remains relatively constant. The most reliable
specific capacities are obtained from municipal and industrial wells
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Figured.—Frequency graph of depths reported for 67 drilled domestic wells in the
Birmingham and Cahaba Valleys of Jefferson County. (Data are for the
carbonate-rock and Hartselle Sandstone aquifers only.)
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Figure 9.—Frequency graph of yields reported or measured for 27 drilled domestic wells
in the Birmingham and Cahaba Valleys of Jefferson County. (Data are for the
carbonate aquifers only.)
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Specific-capacity data reported for this investigation should be
regarded only as an indicator of aquifer characteristics because most
of the specific capacities reported for domestic wells were based on
pumping tests of 30 minutes or less. The pumping times used to
calculate each specific capacity are reported in table 1 along with the
measured drawdowns and yields of the wells.

For domestic wells, specific-capacity values based on 15-, 30-, and
60-minute pumping times varied from 0.1 to 8 gallons per minute per
foot of drawdown. The median specific capacity was 0.6 gpm/ft. A
specific capacity of 0.6 gpm/ft indicates that a drawdown of 10 feet
would produce about 6 gpm of water. Likewise, a drawdown of 50 feet
would produce about 30 gpm of water.

Figure 10 is a frequency graph of specific-capacity data for 18
domestic wells inventoried during this investigation. The data are for
carbonate-rock aquifers only. The plot indicates that, of the wells
studied, more than 50 percent had specific capacities that equaled or
exceeded 0.5 gpm/ft. The data, if they are representative of the aquifer
characteristics in the study areas, indicate that there is approximately
a 50 percent chance of obtaining a specific capacity of at least 0.5
gpm/ft from a randomly selected site in carbonate rocks.

Aquifers chosen to supply municipal and industrial wells are not
randomly selected. Test drilling programs are conducted to determine
if the aquifer being considered will yield a specified quantity of water.
For this report, a yield of 50 gpm was selected as the lower limit for
classifying a well as municipal or industrial. The rate of yield for such
wells in the carbonate-rock and Hartselle Sandstone aquifers in the
study areas ranged from 50 gpm to a reported high of 1,200 gpm.
Figure 11 is a graph that shows the percentage distribution of reported
yields for these large capacity wells. The plot indicates that 75 percent
of the yields equaled or exceeded 150 gpm and that 20 percent of the
yields equaled or exceeded 600 gpm. A yield of 600 gpm would be
approximately 0.9 mgd. The median yield, 290 gpm, is approximately
0.4 mgd. These values represent not only reported yields of wells that
are presently pumping but also the yields of wells that are now
destroyed or unused. Yield values from unused or destroyed wells
were included because they reflect the productivity of the aquifer.

Specific capacities for high-yielding wells were not evaluated
because most of the data were obtained from wells tapping a single
aquifer, the Fort Payne Chert-Tuscumbia Limestone aquifer.
Therefore, these data do not represent the overall aquifer
characteristics throughout the study areas.
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CASING

A large percentage of domestic wells drilled into bedrock in
Alabama are not cased to their total depths. Instead, the casing
(usually 6-inch steel) is driven only a few feet into the bedrock and is
used primarily to keep soil materials above the bedrock from caving. In
this construction method, no screen is installed in the well. Such wells
are referred to as open-end or open-hole wells.

Casing depths for domestic wells in the study area ranged from 3.5
to 250 feet. The median depth was 40 feet. The frequency plot of casing
depths shown in figure 12 indicates that more than 75 percent of the
wells had casing depths that equaled or exceeded 20 feet. Twenty
percent of the wells had casing that extended to a depth of 70 feet or
more.

WATER-BEARING CHARACTERISTICS OF THE AQUIFERS

The following sections contain summaries of the data collected on
yields, specific capacities, and spring flows for each aquifer in the
Birmingham and Cahaba Valleys of Jefferson County. The summaries
can only serve as indicators of the potential productivity of the various
units owing to the paucity of data. This lack of data reflects the limited
use of ground water within the study areas.

Reported well yields, excluding those for domestic wells ranged
from 50 to 1,350 gpm. Specific-capacity values for all wells ranged
from 0.1 to 65 gpm/ft. Wells in the Fort Payne Chert-Tuscumbia
Limestone and the Bangor Limestone aquifers had the highest specific
capacities. The Knox Group aquifer had the lowest specific capacity.

Some aquifers in the study areas appear to have great potential as
sources of ground water. The Fort Payne Chert-Tuscumbia Limestone
aquifer is probably best suited for immediate development because its
geologic properties greatly increase the likelihood of obtaining a
successful well. This aquifer currently sustains large production wells
in the study areas. The exploration and development costs necessary
to establish high-capacity wells would probably be less than for any of
the other aquifers.

CONASAUGA FORMATION

The Conasauga Formation yields large quantities of water to wells
and springs in the study areas. The availability of water from the
formation is, however, unpredictable. In a line of wells across the
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Figure 12.—Frequency graph of reported casing depths for 52 drilled domestic wells in
the Birmingham and Cahaba Valleys of Jefferson County. (Data are for the
carbonate-rock and Hartselle Sandstone aquifers only.)
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vary greatly. Three wells along this line yield significantly more water
than is normally required for one household. A fourth well produces
only enough water for one family. The fifth, drilled to a depth of 600
feet, continued to be a failure even after it was dynamited several
times. Johnston (1933) and Robinson, Ivey, and Billingsley (1953)
reported yields between 55 and 300 gpm for wells tapping the
Conasauga in Jefferson County. Knight (1976) reported yields that
ranged from 60 to 300 gpm for six industrial wells producing from the
Conasauga. No specific-capacity data were available for large wells
producing from this aquifer. A domestic well was tested and found to
have a specific capacity of 8 gpm/ft. This was the highest specific
capacity of any of the domestic wells tested.

Four Conasauga springs, including Hawkins Spring, examined
during this investigation had estimated springtime discharges
between 150 and 3,400 gpm. Johnston (1933) gave an interesting
account of Hawkins Spring, which had a yield of 1,300 gpm when he
inspected it. The spring had been a public supply source since 1891
and had furnished Bessemer with an average of 2 mgd in the 1920's.
During a test in August 1926, it yielded 4.8 million gallons. Hawkins
Spring failed in October 1927, and a pipeline was constructed to bring
water from Birmingham to Bessemer. The spring now maintains a
small pond at the park in Midfield.

The above data indicate that the Conasauga will yield very large
quantities of ground water; however, the porosity and permeability of
the formation is possibly localized along solution channels. Further
study is needed to identify ways of locating successful wells in this
aquifer because of the apparent variability of yields.

KETONA DOLOMITE

Well and spring data indicate that the Ketona Dolomite is a major
producer of water and deserves further investigation. Caution must be
exercised in the development of the Ketona, however, because its
outcrop is peculiarly susceptible to the formation of sinkholes. The
development of the large quantities of unused water from springs
associated with the Ketona should be considered. The use of the
existing spring flows should not cause any additional sinkhole
problems.

The results of two specific-capacity tests of 15- and 30-minutes
duration were 0.1 and 1 gpm/ft. Three inventoried industrial wells were
pumping at reported rates of 50, 270, and 390 gpm. Two other unused
industrial wells had reported yields of 4 and 60 gpm. Another well was
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However, it could not be determined if this well produces from the
Ketona and/or from the Conasauga Formation. Dolcito quarry in the
Ketona at Tarrant City reported a withdrawal pumping rate of SOOgpm.
This high yield results from seepage into a large pit created by
excavation. Knight (1976) reported two well yields of 150and 200gpm
for the Ketona. He reported data indicating that the 150-gpm well had a
specific capacity of 4.3 gpm/ft.

Five large springs were located that had estimated springtime flows
between 500 and 2,000 gpm. Two of the five springs had estimated
discharges greater than 1,000 gpm in June 1977. The largest spring
occurred at the contact of the Ketona with the Conasauga Formation.
Two other springs occurred at a contact with the Knox Group. Most of
the water flowing from these springs was unused. Knight (1976)
reported a flow of 500 gpm for a Ketona-Knox Group contact spring.

KNOX GROUP UNDIFFERENTIATED

The location of sites for high-yield wells in dolomites of the Knox
Group will probably be difficult even though spring yields indicate that
large quantities of water may be available from this unit. The
relationship of spring yields to the geology of the Knox needs further
investigation to help locate high-yielding wells. The Knox Group is
characterized by a thick porous cherty soil that supplies water to dug
wells and acts as a reservoir releasing water to the underlying rocks.

Six domestic wells in the Knox were tested during this investigation
and the 15- and 30-minute specific capacities ranged from 0.1 to 2 and
averaged 0.5 gpm/ft. No high-yielding wells were located during this
investigation, but Robinson, Ivey, and Billingsley (1953) reported that
wells in the Copper Ridge Dolomite, which is in the Knox Group,
yielded more than 150 gpm. Knight (1976) reported yields of 145,230,
and 750 gpm for three large-capacity wells that produced water from
the Knox Group. Specific capacities for the 145- and 230-gpm wells
were 1 and 2 gpm/ft, respectively. Knight also reported a fourth well
that was test-pumped at a maximum rate of 820 gpm for 21 hours.
Available data indicate that this well had a specific capacity of about 40
gpm/ft.

During the present study, several springs were located that had
estimated or reported springtime flows of between 30 and 3, 900 gpm.
One large spring that discharges from the Knox had an estimated flow
of 3,100 gpm on June 8, 1977. The U. S. Geological Survey has
collected 12 flow measurements for this spring since 1968. The
average discharge was 2,480 gpm (about 3.6 mgd). The highest
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ORDOVICIAN LIMESTONES UNDIFFERENTIATED

Ordovician limestones occur in the Cahaba Valley and yield large
quantities of water to springs. Three large springs in these limestones
were discharging 500,800, and 1,900gpm each on April 12,1977. Their
combined flow was equivalent to about 3 mgd. These springs are
currently being used by the Leeds Water Board as a part of its public
water supply system.

The potential yield of wells tapping these limestones cannot be
adequately predicted due to the paucity of information. Two domestic
wells that were tested during this investigation had specific capacities
of 2 gpm/ft. Spring flows indicate that large quantities of water may be
available, but further study is needed to ascertain the hydrogeologic
framework responsible for the discharges.

CHICKAMAUGA LIMESTONE

Very little information is available on the yields of wells and springs
in the Chickamauga Limestone. One spring had a yield of about 30
gpm in December 1976 according to its owner. Three domestic wells
were tested that had yields of 3, 7, and 7 gpm. These wells had 15- or
30-minute specific capacities of 1, 0.1, and 3gpm/ft, respectively. Two
other Chickamauga wells had reported yields of 140and 700gpm. The
700 gpm well, which is located in a complexly faulted zone, is currently
being used for an industrial supply.

The Chickamauga Limestone probably does not have a well-
developed cavity system; therefore, large-capacity wells would be
difficult to locate. Wells with yields as much as 200 gpm are probably
possible and greater yields might be obtained along fault zones.

FORT PAYNE CHERT - TUSCUMBIA LIMESTONE

Spigner (1975), in a ground-water study of approximately 30
square miles on the southeast flank of the Birmingham anticline in
Jefferson County, reported that Fort Payne-Tuscumbia wells were
highly sucessful. He reported that 14 of 20 wells drilled in the area
since 1936 were successfully completed as municipal or industrial
wells. He also reported that each of the 6 remaining test wells had
reported yields of 40 gpm or more. Spigner's investigation aiso
showed that large-capacity wells at irondale and Eastwood Mall in
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Data collected or examined during this investigation showed that
yields of Fort Payne-Tuscumbia wells ranged from 8 gpm for a
domestic well to 1,200 gpm for a public supply well at Irondale.
Reported municipal-industrial yields ranged from 155 to 1,200 gpm
and had a median value of 500 gpm. Figure 13 is a frequency plot of
reported yields of municipal-industrial wells tapping the Fort Payne-
Tuscumbia aquifer in the study areas. It shows that approximately 80
percent of the wells had yields equal to or greater than 230 gpm.
Twenty percent had yields equal to or greater than 800 gpm.

Two 6-inch domestic wells, pumped for 30 minutes, had specific
capacities of 2 and 3 gpm/ft, which is relatively high for their areas.
Spigner (1975) reported a range in specific capacities from 0.4 to 20
gpm/ft from pumping tests on 11 completed wells and two test wells.
The median specific capacity for Spigner's summary was 7 gpm/ft and
the average value was 8.5 gpm/ft. Four other specific capacities
determined during this investigation were 10,12,22, and 65 gpm/ft for
24-hour tests at 500,1100,750, and 750 gpm, respectively. Two springs
that discharge from the Fort Payne-Tuscumbia aquifer had estimated
yields of 15 and 40 gpm in June 1977. A third spring was discharging an
estimated 45 gpm on December 1976.

The data summarized above indicate that the Fort Payne-
Tuscumbia is probably the best aquifer in the study areas because it
sustains a large number of high-yield wells. The chances of obtaining
a successful well in this aquifer are high because it apparently has a
more interconnected and diffuse network of solution openings and
fractures than do other limestone and dolomite aquifers in the areas.
The aquifer also has the advantage that it is confined by two
formations that form barriers against contamination and subsidence.
Furthermore, artesian conditions within the aquifer tend to reduce
pumping costs by reducing the distance that the water must be lifted.

HARTSELLE SANDSTONE

The primary sources of ground water in the Hartselle Sandstone
are thought to be joints, fractures, and poorly cemented zones.
Location of these producing zones would necessitate careful geologic
study prior to a serious test drilling program. Such a study would
involve the examination of exposures of the formation and the study of
geologic maps in an attempt to find areas having porosity and
permeability adequate to produce water. The most favorable areas
would probably be those where the Hartselle has been deformed by
frtlHinn anH fflnltinn
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Large yields of ground water are reported for the Hartselle
Sandstone. Five yields reported during this investigation ranged from
100 to 500 gpm. The 500 gpm well probably produces water partly from
the Bangor Limestone. Therefore, the Hartselle Sandstone itself may
not be able to produce 500 gpm from a single well. Spigner (1975)
reported that three shallow wells in the Hartselle produced a combined
supply of 600 to 1,000 gpm. He reported a theoretical specific capacity
of 22 gpm/ft for one of these wells. Knight (1976) reported that two
Hartselle wells were test pumped at 1,200 and 1,350 gpm each.
However, no record could be found to indicate that these rates of
pumpage could be sustained for production purposes, and they are
thought not be representative of wells in the Hartselle. Two industrial
wells drawing from the Hartselle have been highly reliable, producing
an estimated 50 to 100 gpm each for about 20 years. These wells may
also draw some water from the Bangor Limestone:

BANGOR LIMESTONE

The Bangor Limestone supplies large quantities of water to wells. It
is thought that much of the permeability and porosity of the Bangor is
associated with vertical or near-vertical fractures and joints. The
Bangor has a history of problems associated with turbidity,
subsidence, contamination, and severe drilling difficulties, and great
care must be exercised in the location and construction of wells.
Spigner (1975) concluded that these problems probably result from
the highly weathered nature of the upper part of the formation and the
shallow depths to water.

Pumping rates of 50 to 630 gpm have been reported for 7 wells that
draw water from the Bangor. Five of the pumping rates were greater
than 250 gpm. A domestic well tested during this investigation had a
specific capacity of 0.4 gpm/ft. Spigner (1975) reported specific
capacities of 8.7,30, and 50 gpm/ft for wells with pumping rates of 600,
350, and 620 gpm, respectively. Pumping-test data from a well at The
Country Club of Birmingham indicated a specific capacity of 20
gpm/ft after 30 hours of pumping at 630 gpm in 1959. A spring flowing
from the Bangor had a discharge of approximately 120 gpm. The data
given above indicate an aquifer capable of producing substantial
quantities of water.
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WATER QUALITY

The chemical quality of ground water is controlled primarily by the
nature of the materials with which the water is in contact. The
generally slow movement of ground water within geologic formations
results in greater contact times with the rocks and causes ground
water to have a higher dissolved mineral content than surface water.
Ground water generally does not contain bacteria or suspended
matter as does much surface water. The most common natural
problems associated with the chemical quality of ground water are
hardness, dissolved-solids concentration, iron concentration, and pH.
Ground-water quality may also be affected by land use such as sewage
disposal, industrial waste disposal, and agriculture. In spite of such
problems, ground water can generally be used for most industrial and
municipal purposes with only minimum treatment.

As a part of this Investigation, 64 samples of ground water were
collected for chemical analysis. Of this number, 38 samples were
collected from wells and the remaining 26 samples were collected
from springs. Sixty-two samples were taken from the carbonate rocks
in the study areas. One sample was collected from the non-carbonate
Hartselle Sandstone, and one sample was collected from a mine
drainage well. The results of the analysis of the sample from the mine
drainage well has not been included in any of the data summaries
discussed below because the water was thought to come from the Red
Mountain Formation which is not a significant aquifer.

Table 5 is a summary of the minimum, maximum, median, and
average concentrations of the chemical constituents in the water
samples collected from the aquifers within the study areas. A
tabulation of the number of samples collected from each formation is
shown beneath the table. The summary indicates that the waters in the
study areas are chiefly of the calcium bicarbonate type. The major
cations occurring in these samples in decreasing order of abundance
were: calcium, magnesium, sodium, and potassium. The majoranions
in decreasing order of abundance were: bicarbonate, sulfate, chloride,
nitrate, phosphate, and fluoride.

The data in table 5 were compared with the drinking-water
standards of the U. S. Public Health Service (1962). Iron was the only
constituent that exceeded the recommended limits for drinking water.
However, only 14 percent of the water samples exceeded the 0.3
milligrams per liter (mg/l) limit. Sixty-eight percent of the water
samples had iron concentrations that ranged from 0 to 0.05 mg/l. Only
16 percent of the samples from wells and 12 percent of the samples
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Tables.—Summary of chemical and physical characteristics of ground water from
aquifers in the Birmingham and Cahaba Val I eys of Jefferson County

Constituent or property

Silica (SiOj )
Iron (Fe)
Calcium (Ca)
Magnesium (Mg)
Sodium (Na)
Potassium (K)
Bicarbonate (HCQ,)
Carbonate (CO,)
Sulfate (SO4)
Phosphate (PQ,)
lOOChloride (Cl)
Fluoride (F)
Nitrate (NO3)
Nitrate as N
Dissolved Solids
Calcium-magnesium

hardness as CaCOj
Noncarbonate hardness

as CaCOj
Specific conductance

(micromhos at 25°C)
PH
Temperature (°C)

Number
of

samples

63
63
63
63
63
63
63
63
41
62
63
63
63
63
26

63

63

62
63
62

Concentration*

Minimum

1.8
0

11
0.7
0.6
0.2

18
0
1.2
0
0
0
0
0

72

48

0
>

96
6.3

13

Median

9.0
.02

41
8.6
2.1
0.7

170
0
8.4
0.04
4.2
0
3.7
0.84

163

140

6

268
7.3

17

Maximum

29
1.3

120
43
26
14

410
0

120
' 0.31

47
0.3

22
5

397

390

110

751
7.9

19

Average

9.0
0.14

44
11.8
3.8
1.2

179
0

14.4
0.05
6
0.02
5.5
1.25

184

158

13

306
7.2

16.5

Formation and number of samples: Conasauga (7), Ketona (12), Ketona-Conasauga
contact (3), Knox Group-Ketona contact (1), Knox Group-Conasauga contact (1),
Knox Group (16), Chickamauga (4), Ordovician undifferentiated (4), Tuscumbia-Fort
Payne (9), Pride Mountain-Tuscumbia, FortPaynecontact (1), Hartselle (1), Bangor(4).

'Concentrations in milligrams per liter, except specific conductance, temperature, and
PH.
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High nitrate concentrations in ground water can indicate organic
contamination from feed lots, cesspools, and sewage. High
concentrations of nitrate may also result from the use of fertilizers. In
drinking water, the recommended limit of nitrate, expressed as
nitrogen, is 10 mg/l. A breakdown of the results of nitrate-nitrogen
analyses are shown in table 6. None of the samples of water from the
Birmingham and Cahaba Valleys had nitrate-nitrogen concentrations
above the recommended drinking-water standard. Some of the values
were, however, above normal background concentration of 0 to 1 mg/l.

Tabled.—Summary of the nitrate-nitrogen analyses of water samples from wells and
springs in the Birmingham and Cahaba Valleys of Jefferson County'

Range
(mg/l)

0-1
1-2
2-3
3-4
4-5

'Total number of samples—63.

Percent of
Samples

57
22
13
5
3

100

Specific conductance is a measure of the ability of water to conduct
an electric current. This ability is directly related to the total
concentration of ionic constituents in the water and, as a result,
specific conductance can be used to estimate the dissolved-solids
content of natural waters. Rainwater and Thatcher (1960, p. 84) found
that the dissolved-solids content of natural water can usually be
estimated by multiplying specific conductance by 0.65. Figure 14 is a
plot of specific conductance (as determined in the field at the time of
sample collection) and dissolved-solids concentrations determined in
the laboratory for water samples from carbonate aquifers in the study
areas. As can be seen, there is a direct correlation of specific
conductance with the dissolved-solids concentrations of the samples.
A statistical analysis of the degree of correlation between specific
conductance and dissolved solids for the samples resulted in a
coefficient of determination of 0.97 with a standard error of 12 mg/l of
dissolved solids. These results indicate that the dissolved-solids
content of carbonate waters in the study areas can be estimated by

field mpasiirpmpnt'? of cnerifir rnnrlttrtanr-a hw H Cn
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Hardness is another chemical characteristic that is important in the
utilization of water. Hardness is generally understood to be the soap-
consuming capacity of water. Soap is precipitated by ions of calcium,
magnesium, aluminum, iron, manganese, strontium, zinc, and
hydrogen. However, only calcium and magnesium are usually present
in natural water in large enough quantities to affect hardness.
Therefore, the reported hardness results mainly from the calcium and
magnesium ions.

Hardness occurs in two forms as carbonate and noncarbonate
hardness. Carbonate hardness refers primarily to the hardness caused
by combinations of calcium and magnesium ions with carbonate and
bicarbonate ions. Noncarbonate hardness refers primarily to that
caused by combinations of calcium and magnesium with sulfates,
chlorides, and/or nitrates. Both types of hardness can occur in the
same water.

Figure 15 is a graphical representation of the range of maximum
hardness and dissolved-solids limits for various uses of water. Also
shown are the percentages of wells and springs sampled that would
supply water suitable for a specific purpose. For example, 69 percent
of the wells sampled and 92 percent of the springs would yield water of
suitable hardness for pulp and paper making.

Figure 16 is a plot of specific conductance as recorded at the
collection site and of total hardness represented by calcium carbonate
concentration of water samples from the carbonate aquifers. A
statistical analysis of the degree of correlation between specific
conductance and total hardness resulted in a coefficient of
determination of 0.92 with a standard error of estimate of 25 mg/l of
hardness. Analysis of these data shows that the field determination of
specific conductance could be used to estimate hardness by
multiplying by 0.60 and subtracting 10.

Results of the chemical analyses indicate that, for the parameters
analyzed, no significant chemical contamination is generally present
in the aquifers of the Birmingham and Cahaba Valleys of Jefferson
County. Iron was the only constituent whose concentration exceeded
recommended drinking-water standards. Nitrate parameters were
higher than normal background concentrations but did not exceed
drinking-water limits. Some users might object to the water's
hardness. Treatment and/or dilution with water from other sources, if
available, could be used to reduce the high iron content and hardness
to acceptable levels. The results of the analyses indicate that the
ground water in the study areas could be used for industrial, municipal
or domestic consumption with little treatment.
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ADVANTAGES OF USING GROUND WATER

In many situations it is much more advantageous to use
ground-water supplies than to develop surface-water supplies.
Howard (1974) reported that, on the average, the capital expenditures
necessary for the development of a ground-water supply ranged from
$100 to $300 per gallon per minute. In contrast, such expenditures for
impounded surface-water supplies generally ranged from $1,100 to
$1,500 per gallon per minute. Such cost estimates were based on the
assumption that the distribution-system costs for either source of
water were approximately equal. Treatment costs for surface water
generally ranged from 10 to 15 cents per 1,000 gallons of water. In
contrast, costs of ground-water treatment averaged from 3 to 5 cents
per 1,000 gallons (Howard, 1974).

A summary of the relative advantages and disadvantages of
developing ground-water and surface-water supplies was prepared by
Becher in 1970 for conditions prevailing in Pennsylvania. It is
presented without modification below as table 7. For ground water, the
listed disadvantages of small to moderate yields may not apply to
certain aquifers within the Birmingham and Cahaba Valleys of
Jefferson County. The data collected as a part of this investigation
indicate that substantial quantities of ground water can probably be
developed from aquifers within these areas.

Data provided by Mr. Fred Scott of the Leeds Water Board show
how economical ground water can be locally. Leeds obtains its
municipal water supply from three springs and one well. According to
Mr. Scott, the electrical costs of pumping water from the springs
ranges from 0.0303 to 0.0461 cents per 1,000 gallons. The cost of
pumping water from the well which produces approximately 1,000
gpm from the Fort Payne Chert is 0.0573 cents per 1,000 gallons. The
only treatment necessary for these ground-water supplies is
chlorination, and Mr. Scott said that 5 to 10 pounds of chlorine are
required each day depending upon the quantity of water produced.
The costs of chlorination were considered "negligible" by Mr. Scott.
Generally, chlorination and pH adjustment cost no more than 5 cents
per 1,000 gallons of water. Such data show the economic advantages
of a ground-water supply once a good source is located. The cost of
wells and associated treatment and collection works for supplies of as
much as 10 mgd is generally substantially less than the cost of works
for the collection and treatment of similar quantities of surface water.
Where much larger quantities of water are required, the economic
advantage becomes less clear and surface sources may be the best
recourse.
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Table?.—Relative advantages and disadvantages of ground-water and surface-water
supplies (from Becher. 1970, p. 15-16)

Advantages
Predictable yield
High yield
Easily Accessible

Advantages
Predictable yield
High yield
Easily accessible
Large supply
Large storage capacity
Multi-purpose use

Stream Water
Disadvantages

Requires expensive treatment and facilities
Susceptible to drought effects
Large evaporation losses
Highly variable supply
Variable chemical quality
Susceptible to chemical, biological, and

radioactive contamination
Variable sediment content
Variable temperature

Impounded Stream Water
Disadvantages

High development costs
Requires expensive treatment and facilities
Silting rate limits useful life
Floods land areas
Large evaporation losses
Variable chemical quality
Susceptible to chemical, biological, and

radioactive contamination
Variable temperature
Moderately susceptible to drought effects

Ground Water
Advantages

Low development costs
Low treatment costs
Low cost of expanding yield
Constant supply
Relatively constant yield
Constant chemical quality
Constant low temperature
Sediment-free supply
Relatively immune to drought
No evaporation losses
Development uses small land area

Disadvantages
Yield difficult to predict before development
Small to moderate yield
Moderate supply
Moderately susceptible to pollution from

nearby sewage and industrial waste
disposal
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It is estimated that, in 1977, a good test-drilling program designed
to locate a well capable of producing 0.5 to 1 mgd from one of the
better aquifers in the study areas would cost about $25,000. This would
include the drilling of 5 or 6 test wells and aquifer tests necessary to
establish the optimum production rate for a successful well. In 1977
dollars, the capital outlay needed for producing 0.5 to 1 mgd of ground
water from a well at a proven site would be about $85,000. This would
include the costs of the well, the pump, the 72-hour aquifer test, the
building, and the equipment necessary to chlorinate and adjust the pH
of the water (if necessary). Based on the above cost estimates,
approximately $100,000 would be necessary to locate and construct a
well capable of producing between 0.5 and 1 mgd from one of the
better aquifers in the Birmingham or Cahaba Valleys of Jefferson
County.

GROUND-WATER MANAGEMENT

Orderly planning and development are essential for the utilization
of ground-water resources on a large scale. Sound management
based upon such planning can prevent over-development of the
resource in any particular area and should lead to the long-term
availability of good-quality ground water. In Jefferson County, unwise
ground-water development could result in major problems of
subsidence, reduced streamflow, and induced contamination.

Excessive ground-water withdrawals from an aquifer within a
limited drainage basin could cause local streamflow to decrease. The
resulting decreased streamflow could become a serious problem if the
stream were receiving chemical and/or organic waste loads already
equal to its capacity for assimilation. In addition, the aquifer could be
contaminated through induced recharge from the stream to the
aquifer. Management of water resources to prevent contamination of
an aquifer is quite important. Once an aquifer is contaminated, it may
take many years for the pollutant to be diluted and flushed out because
ground water generally flows very slowly.

Subsidence is a problem common to areas underlain by limestone
and dolomite formations, and such problems have occurred in
Jefferson County. Generally, subsidence occurs as a result of
significant declines in the water table after large quantities of ground
water are withdrawn. Reduced recharge can also cause the water table
to decline. Therefore, it is important that the recharge area of a
productive aquifer be protected from excessive development. Large
buildings and parking lots can greatly reduce the effective recharge
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area of an aquifer, and their effects upon the water resources of the
region should be one of the factors considered in the design and/or
approval of such works.

The proper development of a ground-water reservoir in Jefferson
County, or any other area, requires a knowledge of the amount of
ground water that can be removed from each aquifer without
unbalancing the overall hydrologic equilibrium. The geologic and
hydraulic framework must be interpreted and utilized with a
philosophy of developing the maximum "safe yield". Something akin
to safe yield is referred to as the "Safe benefit to the user" (Todd, 1959,
p. 200). Both terms refer to the maximum amount of water that can be
removed from the aquifer indefinitely without producing an
undesirable result. The undesirable result commonly means that the
quantity or quality of the supply is reduced. Users of the resource must
not be almowed to withdraw unlimited quantities of.water from the
aquifer. Unrestricted and unplanned use tends to be destructive of the
resource and is not, therefore, in the best interest of all users or in the
public interest. Such use can only lessen the future usefulness and
value of the ground-water resource.

Currently, the safe yield of aquifers within the study areas cannot
be determined because of insufficient data. However, data collected
during this investigation will be useful in future determinations of safe
yield, and they show that large quantities of ground water of good
quality are probably available in the Birmingham and Cahaba Valleys.
This resource could be very valuable in the future development of
Jefferson County if wisely managed.

SUMMARY AND CONCLUSIONS

The data collected during this investigation indicate that the
ground-water resources of the Birmingham and Cahaba Valleys are
currently being used only to a limited degree. Homeowners use it as a
domestic supply and industry utilizes it to some extent in
manufacturing, in ore extraction, and in heating and cooling. Ground
water from wells or springs supplies several public water-supply
systems. Data collected during this investigation show that several
wells in the study areas are capable of producing more than 1 million
gallons of water per day.

Several springs discharging large quantities of water were located
during the investigation. A few of them are used as water supplies, but
most of themMpparently flow unused into storm drains or streams.
Collectively, the flow from these springs represents a substantial
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quantity of unused water. Methods of utilizing these unused
discharges should be investigated.

Reported domestic-well yields in the study areas ranged from 2 to
22 gpm and had a median of 7 gpm. Reported municipal and industrial
well yields for the aquifers ranged from 50 to 1,200 gpm.
Specificcapacity values for all wells ranged from 0.1 gpm/ft to 65
gpm/ft. The Fort Payne Chert-Tuscumbia Limestone and the Bangor
Limestone aquifers had the highest specific capacities. Significant
spring discharges from these aquifers ranged from 30 to 3,900 gpm
during the spring of 1977.

The total of the ground-water withdrawal rates from 19 large wells
within the Birmingham and Cahaba Valleys was approximately 9,000
gpm. This would be equivalent to about 13 million gallons of water per
day if all these wells were operated 24 hours a day. Some of them were
not. The total of the maximum estimated or reported discharges of
fifteen springs was about 20,400 gpm (or about 29 mgd). The total of
the minimum estimated or reported flows of the same springs was
about 11,000 gpm (or about 16 mgd). It should be noted, however, that
the lowest recorded rate of discharge from most of these springs was
obtained in June 1977 whereas the normal annual low usually occurs
in October or November. The large yields of municipal and industrial
wells and of springs in the areas indicate the probable availability of
sizeable quantities of additional ground water.

All the aquifers in the study areas appear to have good potential as
sources of ground water. The Fort Payne Chert-Tuscumbia Limestone
aquifer is probably best suited for development because its geologic
properties greatly increase the likelihood of obtaining a successful
well throughout the Birmingham and Cahaba Valleys. This aquifer
currently sustains several large production wells within the study area.
The exploration and development costs necessary to establish
production wells in this aquifer would probably be less than for any of
the other aquifers. Furthermore, this aquifer is confined between two
formations that form barriers against contamination and subsidence.
Artesian conditions within the aquifer might reduce pumping costs by
reducing the distance which the water must be lifted.

The results of chemical analyses of water samples indicate that, for
the parameters analyzed, no significant inorganic chemical
contamination is present in the aquifers of the Birmingham and
Cahaba Valleys of Jefferson County, iron was the only constituent
whose concentration exceeded recommended drinking-water
standards. However, only 14 percent of the water samples had iron
contents greater than the recommended limit of 0.3 mg/l. Nitrate

wore hinhor than nnrmal hut
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not exceed the drinking-water limits. Some users might object to the
water's hardness. Treatment and/or dilution with water from other
sources, if available, might be used to reduce the high iron content and
hardness to acceptable levels. The results of the analyses indicate that
the ground waters in the study areas are suitable for most industrial,
municipal, and domestic uses.

The data collected on current major ground-water withdrawals and
discharges in the Birmingham and Cahaba Valleys indicate that
ground water could play a significant role in the future development of
Jefferson County. The better aquifers are probably capable of
producing significant quantities of water in each of the two valleys.
The quality of the ground water is good, and the uniform temperature,
pH, and chemical characteristics of the ground water as well as natural
filtration and protection from contamination make it a valuable source
of water.

Data provided by the Leeds Water Board show that the cost of
pumping ground water is minimal. Generally, chlorination and pH-
adjustment costs are also low. The costs of wells and the associated
treatment and collection works for supplies of as much as 10 mgd is
generally significantly less than those for comparable surface-water
supplies.

The general availability of a valuable natural resource can
sometimes lead to its over-development. In Jefferson County, unwise
ground-water development could result in subsidence, reduced
streamflow, and the possibility of induced contamination. It is not in
the best interest of the public or of industry to allow unrestricted and
unplanned use of such a valuable resource as the ground waters of the
Birmingham and Cahaba Valleys.
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figure indicates a daily flow of about 16 million gallons. The total
discharge of the highest estimated or reported discharges minus the
quantities consumed is 20,400 gpm. This figure is equivalent to about
29 mgd.

The above estimates indicate that Jefferson County could obtain
significant quantities of readily available water from springs. Of
course, each spring would have to be evaluated with consideration for
all appropriate methods of use. For instance, the spring owned by
Republic Steel Company is an example of the need for careful
planning before the development of a spring. The spring had
estimated flows of 3,000 and 2,000 gpm on March 25 and June 6,1977,
respectively. These rates of flow are equivalent to 4.3 and 2.9 mgd,
respectively. The total yield of the spring probably could not be
diverted for use elsewhere because its flow may be needed to maintain
a small stream that flows into Tannehill State Park, an important
recreational facility. Thus, a study would be warranted to determine if
a part of the flow could be used elsewhere without impairing the
recreational value of the park.

Glenn Spring and the spring at the Alabama Boys' Industrial
School had estimated flows of 500 and 2,000 gpm on June 6 and 7,
1977, respectively. Both springs could be developed as supplies of
large quantities of water. However, a rare species of fish (the
Watercress darter) lives in these springs (Howell and Black, 1976; H. T.
Boschung, 1977, personal communication). Therefore, great care
would be required in the use of these supplies. Development of the
water supply from these springs might be possible by withdrawing the
water a sufficient distance downstream from the fish's habitat.

Several other springs having substantial discharges could
probably be utilized. These are Penny Spring, Killough Spring, spring
L-19, Avondale Spring, Caldwell Spring, Moore's Spring, Tarrant
Spring, and Hawkin's Spring. Twelve measured and three estimated
flows for Penny Spring had a range of 1,360 to 3,880 gpm. The average
flow, based on the twelve measured values, is approximately 2,500
gpm or the equivalent of more than 3.6 mgd. The minimum observed
flow is equivalent to about 2 mgd. Penny Spring currently flows into a
nearby stream. Killough Springs, with several discharge points, was
releasing an estimated 1,720 gpm or almost 2.5 mgd into a nearby
stream on June 7, 1977. Spring L-19 was discharging an estimated
1,150 gpm or 1.6 mgd through a lake on June 7,1977. The discharge for
Spring L-19 was estimated where the water flowed out of the lake, and
it could not be determined whether there was only one spring or
multiple sources filling the lake. Avondale Spring, which flows through
Avondale Park and subsequently into what is apparently a storm drain.



Reference No.

GEOLOGICAL SURVEY OF ALABAMA
WALTtK •. JONM. PH.D.. *TATB OcoLO«irr

SPECIAL REPORT NO. 16

GROUND WATER IN THE PALEOZOIC
ROCKS OF NORTHERN ALABAMA

WILLIAM ONUMM JOHNVTON. JH.

WITH ANALYSES BY MAMOAMKT D. roVTKN AND C. •. HOW A MO

PREPARED IN CO-OPERATION WITH THE UNITED STATES
GEOLOGICAL SURVEY

PART I.-TEXT

UNIVERSITY. ALABAMA
1933



12 GEOLOGICAL SURVEY OF ALABAMA

"These rivers have cut valleys about 200 feet below the
general surface. Portions of the valleys of High Pine Creek
in Alabama and Town Creek in Georgia, which are minor
streams, lie along the border of the Archean rocks between
Tallapoosa and Chattahoochee rivers.

"There are no striking topographic features in the Ope-
lika Plateau. Away from the breaks near the river this pla-
teau has a gently diversified surface that is largely culti-
vated. The equivalent of the Opelika Plateau in Georgia is
the Greenville Plateau,' which is more diversified."

THE VALLEY AND RIDGE PROVINCE

The Valley and Ridge province in Alabama is marked by
northeastward-striking valleys and ridges developed upon the
sandstone, shale, limestone, and dolomite of Paleozoic age. Over
much of this province the Cumberland peneplain has been de-
stroyed and the land surface is a result of later erosion cycles.

In Alabama the adjoining provinces are higher and are
bounded by outward-facing escarpments; hence this province is
often called the Appalachian Valley.

WEISNER RIDGES

The Weisner Ridges in Calhoun, Cherokee, and Clebunte
counties, are a series of maturely dissected monoclinal mountains
of strong relief. They are developed upon the resistant Weisner
quartzite and rise to a maximum altitude in Dugger Mountain of
2,130 feet, approximately 1,200 feet above the average altitude
of the land surface to the west. They extend from the Indian
Mountains, on the Georgia line, southwestward for 40 miles to
Coldwater Mountain, south of Anniston. The ridges are sep-
arated from the mountainous country of the inner edge of the
Piedmont Upland by Choccolocco Valley, whose floor ranges be-
tween 600 and 700 feet in altitude. Nance's Creek occupies a
narrow valley between Choccolocco and Dugger mountains, and
the city of Anniston occupies a trasverse synclinal valley between
the south end of Choccolocco Mountain and Coldwater Moun-
tain. Complex faulting repeats parts of the Weisner quartzite
section and has caused the discontinuity of the ridge.

> LaForgt, Ltunnc*. G«orfi* G«ol. Survcr Boll «, pp. 77-71, 1931
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AREAL DISTRIBUTION, LITHOLOGIC CHARACTER, AND
WATER-BEARING PROPERTIES OF THE

DIFFERENT FORMATIONS

In the following pagea the rock formations are described in
ascending order, and the water-bearing character and the qual-
ity of the water yielded by each formation is briefly summarized.
More detailed local discussion of the water-bearing properties
of the formations and analyses of the waters are contained in thecounty descriptions.

The formational descriptions are taken largely from Butts's
chapters on the Paleozoic rocks.1 The geologic map accompany-
ing his report can advantageously be referred to in reading thefollowing pages.

ALGONKIAN (?) AND PALEOZOIC ROCKS

TALLAOTGA SLATB
General Features.—The Talladega slate occupies a belt 6 to

20 miles wide extending from Cleburne County southwest to Chil-
ton County. Butts1 describes the formation as follows:

"Much the greater part of the Talladega mass, which
possibly aggregates a thickness of 30,000 feet, consists either
of slate or sericitic phyllite, a metamorphic rock interme-
diate between slate and schist Interbedded in the phyllite,
as minor constituents of the mass, are beds of conglomerate,
sandstone, limestone, marble, dolomite, chert, graphitic
phyllite, and quartz schist. The predominating phyllite of
the formation is usually a dark slate-colored or slightly
greenish fine-grained rock resembling ordinary roofing slate
but very smooth add silky looking upon cleavage surfaces.
Where the rock has weathered a long time near the surface
of the ground it becomes grayish, pale ocherous, or splotched
with pale-pink tints. On extreme weathering, the phyllite
is commonly reduced to a condition resembling a semi-hard-
ened, laminated gray or light-brown clay. This type of rock
is made up generally of sericite in fine flakes and shreds,
finely divided quartz, and a small quantity of chlorite. Lar-
sen thus describes typical specimens from thin sections:

da«(, O. I. But** rt..-'-- - •
am., C. I, Butti, Ch*rl*i, StepbcaMn, L. W., and Cook*. C. W., C*>tofr of Ala-bama; A abaraa Gtct. Surrey Special Rtpt. 14, pp. 40-2M. 192&'Buttt, Char)**, op. cit., p. 50.
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" '1. Slate, very fine textured rock with slaty clevage
due to the parallel arrangement of the minute shreds of
sericite, chlorite, kaolinite, and other minerals. There are
a very few small grains of quartz.

" '2. Sericitic quartzite. Over half of this specimen
consists of minute grains of quartz with a few of feldspar.
These grains are embedded in a matrix composed of shreds
of sericite, kaolinite, chlorite, etc.—probably derived from
a sandy shale.'"

Water-Bearing Capacity,—The Talladega slate is a good
aquifer. Water occurs in joints, fissures, and minute cracks
parallel with the planes of schistosity and in the open spaces de-
veloped near the surface by the weathering of the slate. Most
of the wells in this formation are dug and obtain their water
from the weathered zone, in which porosity reaches a maximum.
Such drilled wells as penetrate joints and fissures in the slate will
be successful and the yields will be directly dependent upon the
size and continuity of these openings.

Quality.—Two samples of water obtained from this forma-
tion were of good quality. They contained less than 100 parts
per million of dissolved mineral matter, principally calcium bi-
carbonate. (See Talladega County, Nos. 37 and 55.)

SYLACAUGA MARBLE MEMBER OF THE TALLADEGA SLATE

General Feature*.—The Sylacauga marble member of the
Talladega slate crops out in a narrow band appearing 4 miles
southeast of Talladega and extending for 30 miles to the south
and west into Coosa County. Much of the marble is white to
cream colored and is translucent. Certain beds contain inclu-
sions of green phyllite. The following analyses are given by
Prouty:1

'Proaty, W. F., Preliminary report on th« eryttallu* marbUt of Alabama: Alabama
Gtol. Survey Bolt It, pp. 24 and 97, 1916.
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Analyses of the Sylacauga marble
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Iron and aluminum oxidea
Silica (SiO.) ................................................

(Fe,0, andAl,0.)~..................................
Magnesia (MgO) ......................................
Lime (CaO) ................................................
Carbon dioxide (Cd) ..................................

0.2»
.10
.19

55.71
43.91

100.20

3.19
.47

3.53
I JA •TIC49.75

42.77

99.68

0.33
.05
.39

55.13
43.32

99.19

1. Average analyses of two samples of whit* marble from Gantt'a
quarry.

2. Marble from Van Denaen Spring; near Sylacaoga.
3. Marble from Madraa Marble Co., sec. 39, T. 21 S., R. S E.

Between Sylacauga and the Coosa County line the marble is
bordered on the east by calcareous rocks of Cambrian and Or-
dovician age which include dolomite beds.

Water-Bearing Capacity.—The marble furnishes a number
of springs in Talladega County, some with yields of 100 gallons
or more a minute. These are fed by water contained in inter-
connected solution channels within the formation, such as are
described on pages 35-37.

Drilled wells are successful if they penetrate these solution
channels, and their yields are dependent upon the rate of re-
charge of the channels encountered. Unless an adequate water
supply is obtained in the first 200 feet a drilled well should be
relocated. The futility of deep drilling in calcareous rocks is
illustrated by the Sylacauga city wells, discussed on page 324.

Dug well* obtain water from the clayey subsoil derived from
the weathering of the marble. Such wells in favorable topo-
graphic situations are usually satisfactory for domestic use.

Quality.—This formation yields characteristic limestone
waters. The three samples analyzed were similar in mineral con-
tent ranging from 150 to 170 parts per million of total dissolved
solids, which consisted principally of calcium bicarbonate. As
is to be expected from the chemical character of the marble, the
magnesium content of the waters is low. (See Talladega County,
Nos. 30, 49, and 50; also fig. 43.)
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PALEOZOIC ROCKS
CAMBBIAN SYSTEM

WEUNKE QUAKTZTTB
General Feature.—The Weisner quartzite la exposed la

Indian, Choccolocco, and Coldwater mountains, Calhoun and
Cherokee counties; in the Talladega Hills, Talladega County; and
in Columbiana Mountain, Shelby County. In addition there are
a number of outliers such as Mount Weisner and Eatala and
Kahatchee mountains. Because of its hardness and resistance to
erosion the quartzite is a mountain-making formation, and its
principal outcrop in the Weisner Ridges forms a distinctive
physiographic unit in Alabama.The formation is composed of sandstone, ranging iron
quartzite to soft and poorly cemented beds, conglomerate, and
shale. In places it is slightly metamorphosed. In thickness tt
ranges from 1,700 feet to a probable maximum of 5,500 feet

Water-Bearing Capacity.—The more poorly cemented sand-
stones and conglomerates of the Weisner are water-bearing, but
in the shales and quartzitic beds water occurs only in joints and
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fractures. Such fractures, however, may be capable of furnish-
ing large amounts of water, as at Coldwater Spring, south of An-
niston, where the badly faulted beds yield 50 cubic feet or more
a second. This spring is described in the chapter on Calhoun
County.

Several drilled wells have failed to encounter water-bearing
cracks in this formation. In 1926 a well on Choccolocco Mountain
was drilled to a depth of 305 feet without finding water.

The lower slopes of the Weisner outcrops are covered to a
depth of several feet by porous clayey sand derived from the
weathering of the harder rocks. This subsoil layer is water-
bearing and supplies dug wells and springs.

Quality.—Water from this formation is of excellent quality.
The most highly mineralized of the five samples analyzed con-
tained only 78 parts per million of total dissolved solids. (See
Calhoun County. Nos. 49, 58, and 59, and Talladega County, Nos.
12 and 44.) The exceptionally low mineral content of the Weis-
ner water is shown in Figure 43, where it is compared with wa-
ter from the underlying Sylacauga marble and overlying Shady
dolomite.

SHADY DOLOMITE

General Feature*.—The Shady dolomite crops out over small
areas in the valleys of the Weisner Ridge district in Calhoun and
Cherokee counties and along the eastern slope of the Talladega
Hills, Talladega County. It is composed of thick regular beds of
gray dolomite and limestone, which weather to a reddish and in
places limonitic soil. Its thickness ranges from 600 to 1,200
feet. It occurs in valleys at the foot of dip slopes developed upon
the Weisner quartadt*.

Water-Bearing Capacity.—The Shady dolomite is a good
aquifer, and its water-bearing capacity is characteristic of the
calcareous rock in northern Alabama. Channels produced by the
enlargement of joints form an interconnected cavern system,
through which the ground water moves, and the success of drilled
wells is dependent upon the size and capacity of the cavities en-
countered. Dug wells usually end in the subsoU that caps the un-
weathered rock. Although this subsoil is clayey and has a low
permeability it permits the passage into the well of sufficient
quantities of water for average domestic needs.
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A number of springs in Calhoun and Cherokee counties are
fed by the Shady dolomite, and some water issuing from Cold-
water Spring, south of Anniston, has doubtless passed through
the formation.

Quality.—This formation yields water which is typically
dolomitic in character. The mineral content is variable. Sam-
ples from two springs contained 105 and 109 parts per million of
total dissolved solids. A well water, while of the same dolomitic
type as the spring waters, was more highly mineralized, contain-
ing 203 parts per million of total solids. The chloride and sul-
phate content of the two spring waters was much lower than that
of the well water. (See Calhoun County, Nos. 33, 57, and 68;
also fig. 43.)

ROME FORMATION

General Features.—There is a long, narrow strip of the
Rome formation on the eastern margin of the Cahaba Valley; a
crescent-shaped outcrop south of Columbian* Mountain, Shelby
County; three northeastward elongated areaa in Talladega Coun-
ty ; and several outcrops surrounding the Weisner Ridges in Cal-
houn and Cherokee counties. The formation is composed of red
and green shale, light-gray and rusty to chocolate-colored sand-
stone, and locally a few beds of bluish limestone and a little dolo-
mite. The red shale and the rusty calcareous sandstone make up
the bulk of the formation and conspicuously mark its outcrop.

Water-Bearing Capacity.—The Rome formation is generally
a poor aquifer, as the red shale that constitutes a great part of
the formation is water-bearing only where exposure to weather-
ing has opened the laminae of the shale and produced secondary
porosity. Upon such weathered outcrops dug wells are fairly
successful. Some of the sandstone beds are porous and would
doubtless yield water, but no wells in which the water was fur-
nished by these beds were observed. A few springs are fed by
water contained in the upper weathered shale. Four-mile Spring.
in Calhoun County, is fed by water issuing from a thin limestone
bed contained in the shale. In October, 1928, it flowed approxi-
mately 100 gallons a minute, which is unusual for this formation.

Quality.—As is shown in Figure 44, the waters from the
Rome formation are extremely variable in quality. Five analyses
of waters from this formation range from 15 to 372 parts per
million of total dissolved solids. Four of the waters are of the cal-
cium bicarbonate type and one is a sodium bicarbonate water.

Xua.
<nK- «
z

<T
u

3

O



£ . = : • • <o s: TJ

c. a ~- o 3 =

-
33
3 oc o

oHARDNESS AS CaCO —

H
W
»
do
W

o
"aotos
H
Oa:to



96 GEOLOGICAL SURVEY OF ALABAMA

The most concentrated of the waters of the calcium bicarbonate
type is also high in sulphate. A sixth analyses—that of Garvey
Spring, in Bibb County—is very highly mineralized, containing
2,122 parts per million of dissolved mineral matter principally
calcium sulphate. Such waters as this are not suited for domestic
use. They are used locally to some extent for medicinal purposes.
(See Bibb County, Nos. 17, 26, and 54; Calhoun County, Nos. 24
and 56; and Shelby County, No. 14.)

CONASAUGA FORMATION
General Features.—The largest area underlain by the Cona-

sauga formation is in the north half of the Coosa Valley, where
the outcrop attains a maximum width of 15 miles. This area ex-
tends to the south and east into the Big Canoe and Cahaba val-
leys, St. Clair County. Other outcrops are in the Jones and
Oppossum valleys, within the larger Birmingham Valley; at the
south end of the Cahaba Valley; at the foot of Columbian*
Mountain; on the east side of the Rome formation outcrops in
Talladega County; and in the valleys surrounding the Weisner
Ridges in Calhoun and Cherokee counties.

The Conasauga formation is composed of limestone, dolo-
mite, and shale in varying proportions. In the Birmingham and
Cahaba valleys it is a medium to thick bedded dark blue limestone
interbedded with shale and locally with dolomite. In the north-
eastern part of the State, in St. Clair, Etowah, Calhoun and
Cherokee counties, it is dominantly shaly, but it contains thin
limestone beds. This shaly phase is expressed topographically
in the "Flatwoods" of the Coosa Valley.

The following is an avenge of two analyses of magnesium-
bearing limestone from an old quarry near Wheeling, northwest
of Bessemer, Jefferson County:

ANALYSIS OF CONASAUGA LIMESTONE*
(WILLIAM E. JONES, ANALYST)

Silica (SiO,)........................................................ 1.20
Iron and aluminum oxides (FejOt+AljOj)...... -49
Calcium carbonate (CaCO»)............................89.03
Magnesium carbonate (MgCOs)...................... 8.04
Sulphur dioxide (S0»)................................... -118

98.875

> U. S. C«ol. Survey Bull. «0. p. 198. 1910.
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Water-Bearing Capacity.—The Conasauga limestones of the
Birmingham Valley are good aquifers. The beds dip steeply and
contain well-developed solution channels which are capable of
yielding large quantities of water. These limestones underlie a
part of the city of Birmingham and supply drilled wells. South
of Birmingham are a number of large springs fed by the lime-
stones. Hawkins Spring, which is of particular interest, is de-
scribed on pages 236-236.

In the Coosa Valley, where the formation is dominantly
shaly, it is not a good aquifer. The unweathered rock is im-
permeable, and its underground circulation is confined to the
thin interbedded limestone layers. Weathering, however, gives it
some porosity, and many dug wells ending in the shaly subsoil
are satisfactory for domestic purposes.

Quality.—As is to be expected from the variable lithologic
character there is a wide variation in the mineral content of
water from the Conosauga formation. Three waters from the
Birmingham and Cahaba valleys ranged from 106 to 266 parts
per million of total solids. One was a typical limestone water
and the other two were typically dolomitic. As indicated by two
analyses the shale waters from the Coosa Valley are harder and
more highly mineralized, one containing as much as 641 parts
per million of total solids with 116 parts of sulphate. (See Chero-
kee County, Nos. 22 and 66; Jefferson County, No. 108; St. Clair
County, No. 11; and Talladega County, No. 9; also fig. 44.)

CAMBRIAN OR ORDOVICIAN SYSTEM

The thick series of cherty dolomites in Alabama that rest
upon the Conasauga formation, of Cambrian age, and are over-
lain by the Longview limestone, of Ordovician age, have been
divided by Butts1 into five formations, named, in ascending or-
der, the Brierfield dolomite, Ketona dolomite, Bibb dolomite, Cop-
per Ridge dolomite, and Chepultepec dolomite. They, with the
overlying Longview limestone, constituted the Knox dolomite of
the older State reports.

These dolomite* (Brierfield to Chepultepec inclusive) are
equivalent in age to the rocks in Missouri for which Ulrich' has
proposed the name "Ozarltian system." Pending the completion

1 Butti, CbarWi. op. cit, pp. 71-tt.
'Ulrich. E. O.. RtTiuoa of lh« P*teo*oic tyttemi: G«ol. Soe. Am«rtc*a BuO.. »ol. 22.pp. 4Z7-6C. i9ii.
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of his studies upon the "Ozarkian" the United States Geological
Survey designates the rocks as of Cambrian or Ordovician age.

Analyses of waters from some of these formations are rep.
sented in Figure 45.

BRICKFIELD DOLOMITE

General Features.—In describing the Brierfield dolomite
Butts1 says:

"The Brierfield dolomite is certainly known only in Ca-
haba Valley south of the latitude of Maylene, Shelby County.
It is most fully exposed on Sixmile Creek in sec. 31, T. 24 N.,
and sec 6, T. 23 N., R. 11 E. There are also good exposures
on Mahan Creek in the vicinity of Brierfield and on Spring
Creek in the town of Montevallo.

"The Brierfield is « thick-bedded coarse-grained steely-
blue and, in part at least, highly siliceous dolomite. Speci-
mens collected at Brierfield contain 40 per cent silica. The
silica accumulates as a fretwork on weathered surfaces or
as a cavernous incrustation of considerable depth on resi-
dual boulders of the dolomite. These boulders are commonly
dolomite inside. They are very distinctive markers for the
Brierfield. Boulders of dense chert of smooth and rounded
contours are also formed at a horizon rather low in* the
Brierfleld. Another characteristic of the Brierfield is the
cavernous or pitted surface of the well-weathered layers in
some parts at least of the formation, a feature well dis-
played along Spring Creek in the town of Montevallo.

"The thickness of the Brierfield on Sixmile Creek,
where the conditions for measuring are favorable, is about
1,600 feet."

Wattr-Bearing Capacity.—The Brierfield dolomite is typical
of the calcareous rocks in northern Alabama. The bedded strata
below the soil zone are cut by solution channels formed by the
enlargement of joints and fissures through which the ground
water circulates and from which it issues in springs. On the
southern edge of the town of Montevallo is Shoal Creek Spring,
on the Brierfield outcrop, which furnishes the public water sup-
ply. This spring yields approximately 250 gallons a minute.

> Battt, Charfei, op. cit.. p. SI.
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Dug wells obtain their water from the cherty, somewhat porous
subsoil formed by the weathering of the dolomite. They are
usually satisfactory throughout the year and furnish abundant
water for domestic use.

Quality.—A single analysis of Brierf ield dolomite water was
made, from the Shoal Creek Spring, at Montevallo. The water
contains 153 parts per million of total solids, and is a typical dolo-
mite water. (See Shelby County, No. 69; also fig. 44.)

KETONA DOLOMITE

General Feature*.—The Ketona dolomite outcrops in the
Birmingham and Cahaba valleys and the southern part of Mur-
phree's Valley. The largest area of exposure is in the vicinity of
Birmingham. North of the city it is quarried for flux and for
concrete aggregate. Butts' says:

"The Ketona is a coarsely crystalline light-gray thick-
bedded dolomite that is a remarkably pure carbonate of mag-
nesium and calcium. The ratio of calcium carbonate to mag-
nesium carbonate is very close to that of the theoretic dolo-
mite. The most distinctive feature of the Ketona is its pur-
ity and freedom from chert or siliceous residual material of
any kind. Thick parts of the formation as disclosed in quar-
rying operations average less than 2 per cent of insoluble
impurities, silica, and alumina. • * * In this particular the
Ketona is in remarkable contrast with all the other dolomite
formations of the region, which are highly siliceous and yield
much chert or siliceous residue upon weathering. • • •

"In Birmingham Valley the thickness of the Ketona ap-
pears to be 400 to 600 feet.

"The Ketona is of great economic value as a fluxing ma-
terial for use in smelting the iron ores of the region. Large
quarries are operated for rock for this purpose at Thomas,
Ketona, and Dolcito, in the vicinity of Birmingham."

The following analyses are typical:

> Butti, Chark*. op. eit., pp. S2-U.
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ANALYSES OF THE KETONA DOLOMITEO
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Silica (SiO.) .............................................. 1.31
Pyrite (FeS.) .............................................. —
Alumina (AM).) ...................................... .96
Calcium carbonate (CaCO<)...................... 56.80
Magnesium carbonate (MgCO,).............. 42.47
Calcium sulphate (CaSO.)........................ —

100.54

2
0.70

.63
56.41
43.00

3
3.53
.15

52.11
44.94

.87

100.74 101.60

1. Average of four analyses of average samples from Ketona
quarry from August to October, 1903. Tennessee Coal, Iron &
Railroad Co.

2. Average of ten analyses of carload lots from North Bir-
mingham quarry from August, 1903, to June, 1905. Sloss-Shef-
field Steel A Iron Co.

3. Sample of powdered rock from storage bin, Dolcito quar-
ry, 1929. Margaret D. Foster, analyst.

Water-Bearing Capacity.—The Ketona dolomite is a good
aquifer. The Dolcito quarry, at Tarrant City, north of Birming-
ham, has intercepted a number of solution channels, and the
water that formerly flowed through them collect" on the quarry
floor. Approximately 750,000 gallons of water is pumped out of
the quarry each day. Solution channels in the walls of the North
Birmingham quarry of the Sloss-Sheffield Steel A Iron Co. yield
an average of 2,736,000 gallons a day, and a maximum of 6,192,-
000 gallons was recorded/

Several drilled wells in Birmingham end in the Ketona dolo-
mite. Most of them are pumped at the rate of 100 gallons or
more a minute, but a few failed to encounter solution channels
of adequate capacity and were filled and abandoned. Springs in
the Birmingham Valley fed by this formation are described in
the chapter on Jefferson County.

Quality.—The Ketona waters are dolomitic in character and
their mineral content is unusually uniform. Three samples that
were analyzed contained. 203, 204, and 285 parts per million of
total dissolved solids. The sulphate in the samples—10 to 20
parts per million—may be derived from the small amount of py-
rite that occurs within the dolomite. (See Jefferson County,
Nos. 104 and 106; and Shelby County, No. 58; also fig. 43.)

1 Butti, Ch»rle«, U. S. tool. Surrey Geol. Atlat, Birmingham folio (.Vo. 175), p. 22, 1910.
' Personal communication from Mr. H. /. Thomat.
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BIBB DOLOMITE

General Features.—The exposure of the Bibb dolomite is
confined to a relatively small area at the south end of the Cahaba
Valley, in Bibb County and southern Shelby County, near the
inner edge of the Coastal Plain. Lithologically the Bibb so close-
ly resembles the Brierfield that were it not for the intervening
Ketona dolomite it would not be recognized as a distinct forma-
tion. Like the Brierfield, it is thick-bedded, dark, coarsely crys-
talline, and highly siliceous, and it yields boulders that are thick-
ly incrusted with drusy, cavernous quartz. Locally many of these
boulders are deeply pitted. Butts gives 250 to 500 feet as the
thickness of the formation.

Water-Bearing Capacity.—Like the other Cambrian or Or-
dovician dolomites the Bibb dolomite is a good aquifer, yielding
water to drilled wella that encounter solution channels and form-
ing a porous subsoil from which suitably located shallow dug
wells obtain their supplies. Water issues from several spring*
within the outcrop area.

Quality.—A single, partial analysis of Bibb dolomite water
was made. It shows a calcium and magnesium bicarbonate water
containing 158 parts per million of total solids and is probably
representative of waters from this formation. (See Bibb Coun-
ty, No. 56.)

COPPER RIDGE DOLOMITE

General Features.—-The Copper Ridge dolomite crops out
over large areas in Birmingham Valley and forms chert ridges in
the Cahaba and Murphree valleys. It occurs in the Broomtown
Valley, north of the Coosa River in Cherokee County, and in the
lower Cooea Valley, in Calhoun and Talladega counties. The
formation is composed of thick-bedded light to medium gray
coarsely crystalline dolomite. Upon weathering of the beds much
secondary chert is developed. Butts1 says:

"The chert of the Copper Ridge dolomite is distinctive.
It is compact, dense, tough, and hard, generally white or
yellowish gray, and pieces of whatever size are usually
jagged on the surface. It breaks up along joint fracture
planes but does not abrade by transportation nor take on

1 Butu, Charles, op. cit., pp. 43-86.
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smooth or rounded forms by ordinary weathering. Chert
gravel along stream beds is sharply angular whatever itssize. • • •

"C. W. Washburne found by microscopic examination
of thin sections that the chert is completely crystalline and
is an aggregate of quartz crystals, the smallest of which
are visible under low powers of the microscope.

"The thickness of the Copper Ridge dolomite is about
1,800 feet on Alligator Creek, the only place where an ap-
proximately reliable measurement can be made. It has usu-
ally been estimated as 2,000 feet thick in the Birmingham
district and probably reaches that or a greater thickness in
the great area in Talladega and Calhoun counties."

Water-Bearing Capacity.—The Copper Ridge dolomite is an
excellent aquifer throughout its outcrop. Usually there is de-
veloped in it elaborate system of closely spaced and inter-
connected solution channels, which supply drilled wells and
springs. Weathering results in much secondary chert, which col-
lects in the subsoil, forming a more or less permeable and in
places spongy ground-water reservoir, which supplies many hun-
dreds of dug wells located upon the Copper Ridge outcrop.

Quality.—This formation yields waters of uniform mineral
content. Out of 14 analyses of Copper Ridge waters 12 rang*
from 110 to 176 parts per million of total dissolved solids. Al-
though most of these waters are dolomitic in character, a few are
low in magnesium and show a gradation toward limestone
waters. They are all very low in sodium sulphate, and chloride.
One sample which is very low in mineral content, having only 49
parts per million of total solids, came from a well in puturned
chert beds from which much of the carbonate has been leached.
It is probable that circulation in this formation is fairly rapid
and descending ground water is not long in contact with fresh
dolomite. (See Bibb County, No. 47; Blount County, No. 17;
Calhoun County, Nos. 50 and 60; Cherokee County, No. 67; De-
Kalb County, No. 56; Etowah County, Nos. 50, 54, and 55; Jef-
ferson County, No. 48; St. Clair County, Noa. 51 and 57; Talla-
dega County, No. 2; and Tuscaioosa County, Nos. 68 and 69; also
fig. 45.)
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CHEPULTEPEC DOLOMITE

General Features.—The Chepultepec dolomite occurs in the
Sequatchie, Big Wills, Murphree's, and Cahaba valleys, in the
lower part of the Coosa Valley in Calhoun and Talladega coun-
ties, and south of Wilsonville and east of Shelby in Shelby Coun-
ty. The formation is a thick to medium bedded light-gray fos-
soliferous dolomite, with a maximum thickness, according to
Butts, of 1,100 feet. The lower third of the formation on Alii-
gator Creek, southwest of Montevallo, is limestone. Butts de-
scribes the chert yielded by the Chepultepec as "a peculiar soft,
mealy cavernous chert, which looks like a piece of worm-eaten
wood." This type is common in the Chepultepec and serves to
distinguish it, just as the jagged chert boulders serve to identify
the Copper Ridge dolomite and the quartz druses serve to iden-
tify the Bibb and Brierfield dolomites.

Water-Bearing Capacity.—In its water-bearing character
the Chepultepec dolomite is similar to the underlying Copper
Ridge dolomite. Solution channels are abundant and furnish
water to drilled wells and to springs. Dug wells end in the per-
meable cherty subsoil, which is derived from the bedded dolomite
by weathering. Such wells, in favorable topographic situations,
are reliable sources of domestic water supplies.

Quality.—Three waters from this formation that were an-
alyzed were typically dolomitic in character. The total dissolved
solids ranged from 123 to 227 parts per million. (See Blount
County, Nos. 32 and 35, and Jackson County, No. 33; also
fig. 46.)

ORDOVIC1AN SYSTEM

LONGVIEW LIMESTONE
Central Features.—The Longview limestone rests upon the

Chepultepec dolomite in the Sequatchie and Cahaba valleys and
possibly in the lower part of the Coosa Valley. Its thickness is
about 500 feet. The formation is mostly thick-bedded light gray
cherty limestone but includes some dolomite. Concerning the
chert Butts* says:

"The chert of the Longview is compact but brittle and
fragile, so that most of it readily weathers down to small

> Butt*. Ourlm, op. cit., p. M.
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fragments. The larger chunks have generally a smooth,
even surface. Through its chert the Longview can be dis-
tinguished from the overlying Newala limestone, which
yields no chert or very little; from the underlying Chepul-
tepec dolomite, which is characterized by mealy, cavernous
chert, as described above; and from the Copper Ridge dolo-
mite, which yields a dense, tough, and jagged chert."

Water-Bearing Capacity.—The Longview limestone is abun-
dantly water bearing. Solution channels are well developed in
it and supply springs and drilled wells. The subsoil, which is
somewhat less cherty and not so permeable as that derived from
the underlying dolomites, has sufficient porosity to form an ef-
ficient ground-water reservoir, which supplies shallow wells.

Quality.—One partial analysis of water from the Longview
limestone (Bibb County, No. 51) showed 196 parts per million
of total solids. This is a typical limestone water.

NEWALA LIMESTONE

General Features.—The Newala limestone crops out on the
east side of Cahaba Valley throughout its length, in an area
northwest of Columbiana Mountain, and possibly in the Big Wills
Valley. Butts1 describes the formation as follows:

"The Newala is composed of much limestone and pro-
portionately little dolomite. Most of the limestone is thick-
bedded, compact or noncrystalline or teztureless, darK gray,
pearly-gray, and bluish gray. The pearl-gray color perhaps
predominates and is most characteristic. For such compact
limestone Kindle has recently proposed the name vaughanite
and identified a specimen of Newala as a typical vaughanite.
The dolomite of the formation occurs either as aggregates
or separate layers as much as 20 feet or more thick or as
interf ingerings of dolomite in layers of limestone which pro-
duce a mottled rock that characterizes limestone undergoing
change to dolomite by replacement processes. * * * The
beds of dolomite, on account of their coarse-grained texture,
are called sandstone by the quarrymen in the Cahaba Valley.
A notable characteristic of the Newala is the general absence
or relative scarcity of chert, in which it contrasts very

1 Butu, CbvUt, op. cit., pp. 95-97.



106 GEOLOGICAL SURVEY OF ALABAMA

strongly with the underlying dolomite formations as well as
with the Longview limestone and with the equivalent dolo-
mite facies that constitutes the upper part of the Knox dolo-
mite of Tennessee.

"The compact limestone, or vaughanite, of the Newala
is a very pure calcium carbonate. Five general average sam-
ples of this type of rock from four quarries in Cahaba Val-
ley, collected and analyzed by Mr. R. S. Hodges, chemist of
Alabama Geological Survey, contained respectively 96.10,
96.13, 97.77, 98.56 and 99.13, per cent of calcium carbonate,
the balance to make 100 per cent in the first two samples in-
cluding a little over 3 per cent magnesium carbonate. Two
samples of magnesian rock gave the following results:

Calcium
carbonate

No. 1..............................................77.66
No. 2..............................................54.64

Magnesium
carbonate

22.01
41.50

"No. 2 contains calcium and magnesium carbonates very
nearly in the dolomite ratio, viz, CaCOi 54.35 per cent and
MgCOi 45.65 per cent.
"The abundance and great purity of most of the Newala
gives it great economic value for some purposes, such as
making lime, but the occurrence of the dolomite layers de-
tracts much from its value where a pure calcium carbonate
rock in large quantities is required, as in certain metallurgic
processes, for owing to the distribution of the magnesian or
dolomite layers throughout the body of the Newala, a suf-
ficient thickness of pure limestone for the most economical
quarrying apparently has not been found, and it is imprao
ticaJ to separate out the magnesian rock.

"The Newala is about 1,000 feet thick in Cahaba Valley,
where conditions for measuring are the most favorable."

Water-Bearing Capacity.—Like most of the other Ordovi-
cian limestones the Newala is a good aquifer, furnishing water
to drilled wells that penetrate its joints and solution cavities and
supplying a number of springs. The subsoil derived from this
formation is composed largely of clay with limestone fragments
and is free from chert. In consequence its permeability is some-
what low, and dug wells, though usually satisfactory, require
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some time to fill after the water in them has been drawn down
by excessive demands.

Quality.—The one sample of Newala water which was an-
alyzed (No. 16, Shelby County) contained 294 parts per million
of total solids. It was a typical limestone water with a high
calcium and low magnesium content. The calcium and mag-
nesium ratio of waters from this formation should vary widely,
depending upon the presence or absence of dolomite, but all the
waters should be of the calcium and magnesium bicarbonate type.
(See fig. 46).

CMICKAMAUOA LIMESTONE

wmter,.'rom
mauf* limciton*. Lenoir

ODENVILLE LIMESTONE

The Odenville limestone has been observed in place only at
Odenville, St. Clair County, although Butts has found its char-
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acteriatic fossils in loose chert elsewhere in northern Alabama.
At the type locality it is an impure dark cherty limestone 50 feet
thick. Although it is probably water-bearing, its small area of
outcrop makes it of little importance as an aquifer.

MOSHEIM LIMESTONE

The outcrop of the Mosheim limestone is confined to the Ca-
haba Valley, where it is a thick-bedded fine-grained compact
brittle bluish-gray limestone that develops a white or gray chalky
crust upon the weathered surface. Butts estimates its thickness
to be 50 feet. It is probably water bearing and may be expected
to furnish dug and drilled wells in favorable topographic situa-
tions.

LcNoot LIMESTONE

General Features.—The Lenoir limestone occurs in a long,
narrow belt extending the length of the Cahaba Valley through
Shelby, Jefferson, St. Glair, and Etowah counties. In describing
the formation in Alabama Butts* says:

"The Lenoir is prevailingly a dark, finely crystalline,
medium thick-bedded, apparently nonmagnesian or low-mag-
nesian limestone. Its freedom from magnesium is inferred
from the fact that it is used in making cement, for which
a high-magnesian limestone is unsuitable. It contains, how-
ever, some clay or other very fine-grained impurities, which
are revealed on weathered surfaces as slightly raised gray
anastomosing bands that form a rude network on the sur-
faces of the layers with a mesh about 1 inch across.

"Between Siluria and Pelham, in Cahaba Valley, the
basal layers of the Lenoir are conglomeratic, the pebbles be-
ing mainly partly rounded or subangular chert and lime-
stone. The best exhibition of this feature is at a small ex-
posure between the highway and the right of way of the
Louisville & Nashville Railroad about life miles north of
Siluria. * * • This conglomeratic streak was traced north-
ward to Pelham, where it seems to pass beneath the Louis-
ville & Nashville Railroad station and marks the base of the
Lenoir at that place. At Pelham it has decreased to a thick-

> Butti, CiurlM, op. eit., p. 101
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"The thickness of the Lenoir in Cahaba Valley and as
far north as Odenville is about 500 feet, although it may ex-
ceed this thickness locally. In the quarries at Rock Spring,
6 miles northeast of Gadsden, the Lenoir has greatly de-
creased in thickness."

In Bibb County certain layers in the Lenoir limestone were
quarried for marble, known as the Pratt's Ferry marble. Prouty1

gives the following analysis:

ANALYSIS or LENOIR LIMESTONE (PRATT'S FERRY MARBLE)
Silica (SiO,).........................................................™... 0.16
Alumina (Al,Oa) ...................................................... .07
Iron oxide (Fe»Oi) ................................................... .02
Lime (CaO)..................................................................55.70
Magnesia (MgO)........................................................ .21
Carbon dioxide (C0t) ................................................48.74

Water-Bearing Capacity.—In its water-bearing character
the Lenoir is similar to the other Ordovician limestones. It con-
tains solution cavity systems from which wells entering the solid
rock draw their water and which feed a few springs. The sub-
soil derived from the Lenoir is clayey, and its permeability is
low. Dug wells ending in the subsoil layers are charged slowly
and, though furnishing adequate water for the average farm
needs, can not be depended upon to meet heavy demands.

Quality.—The one sample of water from the Lenoir lime-
stone which was analyzed (St. Clair County, No. 28) is similar
to waters from other Ordovician limestones. It contained 1S2
parts per million of total solids and is predominantly calcium
bicarbonate in character. (See fig. 46.)

ATHENS SHALE

The principal outcrop areas of the Athens shale are in Shel-
by and Bibb counties, where the formation extends from the in-
ner edge of the Coastal Plain up the Cahaba Valley to Pelham.
Smaller outcrops occur in Calhoun and Talladega counties. The

1 Proutr, W. P., Preliminary report oa the crystalline and other marbl** at Alabama:
Alabama Gml. Starrer Btdl. (, p. 97. 1916.
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formation ia composed mainly of black fisaile shale within which
are included a few thin beds of dark limestone. At the base of
the formation is a persistent bed of fossiliferous limestone 10
feet thick. The thickness of the Athens shale is variable over
short distances. In Alabama it ranges between 15 and 300 feet.
The formation is a poor aquifer and is of little importance as a
source of ground water.

LITTLE OAK LIMESTONE

General Features.—The Little Oak limestone crops out in a
long, narrow band in the central part of the Cahaba Valley and
in some of the low, elongated ridges in the western part of Cal-
houn County. It is a thick-bedded, coarsely crystalline limestone
containing some chert. Locally the upper part of the formation
is argillaceous, and it contains at least two thin bentonitic beds.
The thickness of the formation ranges between 50 and 500 feet

Water-Bearing Capacity.—The Little Oak limestone is cut
by the usual water-bearing channels formed by solution along
joints and bedding planes. These channels permit the circula-
tion of ground water and supply drilled wells and springs. Dug
wells on the outcrop of the formation are usually satisfactory.
The water is of the calcium bicarbonate type.

CHICKAMAUGA LIMESTONE

General Features.—The Chickamauga limestone occurs in a
wide area northwest of the old "Cahaba barrier"1 which divided
the Al*h*™* portion of the old Appalachian geosyncline during
Ordovician and Silurian time. This dividing line followed the
Cahaba Ridges to the latitude of Odenville, whence it continued
northeastward across Calhoun and Cherokee counties to the
Georgia State line. The Chickamauga limestone crops out in the
Birmingham Valley, in the north half of the Cahaba and Coosa
valleys, and in the Sequatchie, Wills, and Murphrees valleys.

In the Chickamauga limestone are included rocks of Rich-
mond, Maysville, Trenton, Black River, and Stones River age,
ranging from uppermost Upper Ordovician to upper Lower Or-
dovician. Thick to thin-bedded, compact to coarsely crystalline.
and pure to argillaceous limestones are represented in this for-

> B«tU. Chark*. op. cit.. pp. 114-115.

PO
mi



nin which
e base of
estone 10
able over
300 feet.

anee as a

- out in a
alley and
rt of Cal-
limestone
ormation
iltic beds.
500 feet.

>ne is cut
ion along
e circula-
rs. Dug
isfactory.

•curs in a
h divided
ie during
owed the
:ontinued
s to the
mt in the
nd Coosa
lleys.
of Rich-

iver age,
ower Cr-
ystalline,
this for-

WATER-BEARING FORMATIONS
111ill

mation, which are described in detail by Butts.1 Local descrip-
tions are contained in the county chapters of this report. The
thickness of the Chickamauga ranges between 200 and 500 feet.

The following analyses represent Chickamauga limestone
from an old quarry near Gate City, Jefferson County1 :

Silica (SiO.) ..._....................
Iron oxide (FetOt).................
Calcium carbonate (CrnCO.).

1
5.70
1.87

91.10

2
3.30
2.14

..... JFI.JO

1. Average sample from crusher; Henry McCalley, analyst.
2. Average of four samples; J. W. Miller, analyst.
Many of the limestones contain small amounts of magnesium

carbonate, though few can be regarded as dolomitic.
Water-Bearing Capacity.—The Chickamauga limestones are

usually good aquifers. In many places the beds are on edge and
the solution-channel systems are unusually well developed.
Drilled wells usually obtain water at depths less than 100 feet.
Many springs are fed by these limestones, some with yields ofmore than 500 gallons a minute.

Dug wells in this formation are, for the most part, satisfac-
tory, although in subsoil derived from the more argillaceous lime-
stones their yields are smafl and they are unable to supply un-usual demands for water.

Quality.—Waters from the Chickamauga limestone are cal-
cium bicarbonate in character. They are much lower in mag-
nesium than the waters from the Cambrian or Ordovician dolo-
mites. In the seven waters analyzed the range in total dissolved
solids was from 76 to 201 parts per million. Except in one spring
water, which contained 40 parts of sodium, the other mineral
constituents are low. (See Limestone County, Nos. 34, 35, 37,
40, and 41; Marshall County; No. 15; and Tuscaloosa County.No. 49; also fig. 46.)

SILURIAN SYSTEM

RED MOUNTAIN FORMATION

General Feature*.—The Red Mountain formation was de-
:ed west of the "Cahaba h*r^»«-" ** ——__ ..— VA we uanaoa barrier." It crops out in the Bir-

mingham, Murphree's, Sequatchie, Wills, and upper Coosa valleys
i r^.- — •— ---l Idem. pp. 119-IU.
1 Smith. E. A., Al«b«m» Geol. Survey Bull. 8, p. 72. 19M.
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and in two small areas in Lauderdale County. The formation is
composed, for the most part, of sandstone, conglomerate, and
shale. Interbedded with these clastic sediments and of local
areal distribution are the beds of red iron ore upon whose utiliza-
tion the extensive iron and steel industry of the Birmingham
area depends. Many of the sandstones have a calcareous cement,
the iron ore contains fragments of fossils composed of calcium
carbonate, and in the northern part of the State some limestone
beds occur with the sandstone and shale. The Red Mountain
formation in Lauderdale County is composed entirely of lime-
stone and is about 25 feet thick. The maximum thickness at-
tained by the formation is about 700 feet.

Water-Bearing Capacity.—The Red Mountain formation is
a poor aquifer. The shales are not water-bearing, and most of
the sandstones are of low permeability. Some shallow dug wells
obtain water from weathered shaly sandstone, but many of these
wells fail in dry seasons. Throughout the outcrop area of the
formation there are a few small springs, which are fed by water
stored in the weathered subsofT, but these aprings are not trust-
worthy in times of subnormal rainfall.

In the red-ore mines east of Bessemer little water is en-
countered below sea level. Occasionally small flows averaging
possibly 3 or 4 gallons an hour persist for a few months and then
cease. These flows come from local reservoirs in the roof of the
ore seam, which are known to the miners as "bleeders" and prob-
ably contain water that has been stored for a long time. The fact
that the flow ceases after a few months suggests that the water
is not in active circulation.

Quality,—The following analyses represent iron-mine waters
from the shaly portions of the Red Mountain formation. Sam-
ple* are predominantly sodium bicarbonate in character and may
represent meteoric waters in which calcium and magnesium have
been exchanged for sodium from the clay minerals. Analysis 1
represents a water which may be derived partly from the Fort
Payne chert and can not, therefore, be taken as typical of the
Red Mountain formation. (See fig. 47.)
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Analyses of iron-mine waters from Red Mountain formation.
Analyzed by Margaret D. Foittr. Partt ptr million.

Silica (SiOt)
Iron ( Fe) ...................................................
Calcium (Ca) .............................................
Magnesium ( Mg) ......................................
Sodium (Na) ..............................................
Potassium (K) ...........................................
Carbonate radicle (CO.)
Bicarbonate radicle (HCOi)
Sulphate radicle (SO,). ...........................
Chloride radicle (Cl). .................. ............
Nitrate radicle (NO,) ..............................
Total dissolved solids. ...
Total hardness as CaCOi.
Date of collection (1929)........................

1

a/ 44

^
I bf 15

5.9

151

al 18

al 3.0

.0

&/16«

123

Sept. 28

2

al 24

fc/253

22

443

139

73

8.3

730

105

Sept. 28

3

11

.04

10
9 a

( 207

4.0
5.9

519

24

25
91

ejo

*/ 3«

Sept 28

al By turbidity.
b/ Calculated.

1. Slofls No. 1 mine, Jefferson County. Seep from roof,
probably partly from Fort Payne chert.

2. Sloss No. 1 mine. Seep from iron ore in Red Mountain
formation.

3. Slow No. 2 mine. Seep from iron ore in Red Mountain
formation. Vertical cover about 1,100 feet.

DEVONIAN SYSTEM

LIMESTONE OF HELDERBEBG AGE

In the extreme northwest corner of Alabama, in Lauderdale
County, is a small area in which limestone of Helderberg age oc-
curs. The formation is composed of dull-gray thin-bedded earthy
limestone and is 50 feet thick. Because of the small area of out-
crop this formation is of little importance in Alabama as an
aquifer.
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FROG MOUNTAIN SANDSTONE

The Frog Mountain sandstone was deposited in a broad belt
that includes the Birmingham-Biff Canoe Valley, Cahaba Ridges,
Cahaba Valley, Coosa Ridges, and a part of the central Coosa
Valley. Throughout the greater part of that belt it is less than
20 feet thick, but in Frog Mountain, Cherokee County, it attains
a thickness of 250 feet. The formation is diverse in character,
containing beds of coarse friable thick-bedded sandstone, chalky
fossiliferous rock, and quartzitic sandstone.

Throughout the greater part of its outcrop the Frog Moun-
tain sandstone is thin and closely resembles the sandy beds of
the Red Mountain formation in appearance and water-bearing
character. It is not an important aquifer.

DEVONIAN OR CARBONIFEROUS SYSTEM

CHATTANOOGA SHALE
General Features.—The Chattanooga shale was originally

deposited over all of northern Alabama northwest of the Coosa
River, and it is now exposed in all the valleys where erosion has
removed the overlying formations. North of the latitude of An-
niston and west of Lookout Mountain it is a fissile black car-
bonaceous shale 5 to 25 feet thick. Locally it contains thin sand-
stone layers. At Birmingham and in the Cahaba and Coosa val-
leys the formation is 2 feet thick and composed of green and pur-
ple shale.

Wattr-Bearing Capacity.—This formation, both because of
its thinness and its lithologic character, is a poor aquifer. Sev-
eral of the hydrogen sulphide bearing springs of northern Ala-
bama are either on or near the outcrop of the Chattanooga shale.
These springs flow a few gallons an hour, have a strong hydrogen
sulphide odor, and were formerly considered to possess medicinal
value. White Sulphur Spring, DeKalb County; Blount Springs,
Blount County; and the Ingram Wells, Calhoun County, were
health resorts in the last century, and their crumbling buildings
testify to the change in medical opinion regarding the curative
powers of hydrogen sulphide waters.

Quality.—The following analyses were made by Dr. R. S.
Hodges, of the Geological Survey of Alabama. They represent
waters that have probably derived their hydrogen sulphide from
the Chattanooga shale.
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Analyses of hydrogen sulphide water a
Parts per million

115

Silica (SiOt) .............................
Iron (Fe) .................................
Calcium (Ca) ...........................
Magnesium (Mg) ..._..............
Sodium (Na) ...........................
Potassium (K) .........................
Bicarbonate radicle (HCOi)
Sulphate radicle (SO.)............
Chloride radicle (CD..............
Nitrate radicle (NO,).............
Hydrogen sulphide (H,S).......

25.8
.7

118
56
Id
3.2

294
304

4

26.5
.8

51
24

234
14

279
Trace
325

| 19.7
| 1.0
1 53
! 25
| 232
1 14
1 276
| Trace
| 320

16.6
1 .8
! 51
! 23
I 218
1 12
| 257
j Trace

1 297

.! 8.1 I 56.6 54.2 53.1
a Smith, E. A., The underground water resource! of Alibama, pp. 77-79, 1907.

1. White Sulphur Springs, DeKalb County.
2. 3, and 4. Blount Springs, Blount County. Small amounts

of lithium (Li), barium (Ba), strontium (Sr), bromine (Br),
and iodine (I) were also found.

The waters are highly mineralized and usually contain
enough hydrogen sulphide to impart a decidedly disagreeable
taste and odor.

CARBONIFEROUS SYSTEM

MISSISSIPPÎ  SERIES
FORT PAYNB CHERT

General Feature*,—The Fort Payne chert is exposed in all
the anticlinal valleys from which the overlying rocks have been
eroded, and it occupies large areas on the Highland Rim in
Lauderdale, Limestone, and Madison counties.

On the outcrop the Fort Payne is usually composed of white
to reddish iron-stained chert. Weathered material breaks readi-
ly along incipient fractures, and broken chert fragments accu-
mulate upon the gentler slopes of the formation. Fresh ex-
posures of the Fort Payne are calcareous, and lenses of almost
chert-free limestone occur. In Lauderdale County 60 feet of dark
siliceous shale occurs at the base of the formation. The Fort
Payne ranges from 100 to 200 feet in thickness.

^P
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Water-Bearing Capacity.—This formation is an important
aquifer in northern Alabama. The limestone in the cherty beds
is readily dissolved, and its removal leaves a porous ground-
water reservoir within the chert. This reservoir supplies many
drilled wells yielding 100 gallons or more a minute and feeds sev-
eral large springs. Where the beds dip steeply the incipient
cracks in the chert have opened, and its porosity has thereby been
increased. The surflcial material derived from this formation
is composed of chert and clay and generally has a high porosity.
Dug wells ending in it are usually satisfactory.

Quality.—The Fort Payne chert yields waters which pre-
dominate in calcium bicarbonate. The other mineral constituents
are usually very low. Most of the waters contain less than 200
parts per million of total solids and are well suited for domestic
use. (See Blount County, No. 26; DeKalb County, Nos. 55 and
57; Etowah County, No. 51; Lauderdale County, No. 44; Lime-
stone County, Nos. 26 and 46; and St. Clair County, Nos. 65 and
67; also fig. 47.)

TUSCUMBIA LIMESTONE

General Features.—The Tuscumbia limestone was deposited
over the whole of what is now the Cumberland Plateau and the
Highland Rim sections of northern Alabama. On paleontologic
grounds the formation is divided into two parts—the Warsaw
limestone, which was laid down over the whole area, and the over-
lying St. Louis limestone, which was deposited east of the longi-
tude of Decatur. In thickness the Warsaw limestone ranges
from 15 to 200 feet and the St. Louis limestone has a Tnarinmnn
of 175 feet Both are exposed in northeastern Alabama, and
the Warsaw crops out over large areas in Lauderdale, Colbert,
Lawrence, Limestone, Madison, and Morgan counties.

Lithologically the limestones are similar. For the most part
they are thick bedded, gray, cherty, coarsely crystalline, and fos-
silif erous, but beds of compact dark-gray limestone occur in the
St. Louis.

Water-Bearing Capacity.—The Tuscumbia limestone is an
excellent aquifer. Throughout northeastern Alabama the beds
contain elaborate systems of solution channels, which supply
many large springs. Big Spring, at Huntsville, and the Tus-
cumbia Spring, both of which are supplied by the Warsaw lime-
stone, are described on pages......... Drilled wells that penetrate
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active solution cavities are capable of yielding large quantities
of water. Other wells that fail to encounter such cavities have
yields limited to the small quantities of water which can be sup-
plied from minute fractures in the rock. Fortunately the solu-
tion cavity systems are so completely distributed throughout the
limestone that few wells 50 to 100 feet in depth fail to penetrate
one or more water-filled openings.

Dug wells usually obtain their water from the cherty subsoil
derived from the weathering of the limestones. The porosity of
this subsoil is sufficient to supply most such dug wells with ade-
quate water for the average domestic needs.

Quality.—The Tuscumbia limestone yields calcium bicar-
bonate waters of fairly uniform mineral content. The eight sam-
ples analyzed range from 85 to 280 parts per million of total
solids, but most of them contain between 115 and 170 parts per
million. (See Colbert County, Nos. 22 and 48; Lauderdale Coun-
ty, Nos. 49 and 50; Lawrence County, No. 41; Madison County,
Nos. 27, 45, and 53; and Morgan County No. 2; also fig. 48.

STE. GENEVIEVE LIMESTONE

General Feature*.—The Ste. Genevieve limestone occurs in
northern Alabama along the Tennessee River, and fossils derived
from the formation have been found in Little Wills Valley, ti
miles north of Gadsden.

Through the greater part of its outcrop in Alabama the for-
mation is composed of thick-bedded light-gray oolitic limestone.
It ranges from 75 to 100 feet in thickness in Jackson and Mar-
shall counties and from 10 to 15 feet in Lawrence County. In
Colbert County the lithologic character of the Ste. Genevieve
changes, and the formation is represented by 30 to 70 feet of
marl, which Butts1 describes as "a very thinly fissle, soft,
fragile, greenish or bluish, probably calcareous rock which crum-
bles at touch and weathers to clay." Below this mark is a per-
sistent bed of argillaceous limestone.

Water-Bearing Capacity.—The limestone fades of the Ste.
Genevieve is abundantly water bearing. Solution cavities in the
bedded rock supply drilled wella and springs, and the weathered
subsoil, though of fairly low porosity owing to the abundance of
residual clay, furnishes water to dug wells. The marls in Colbert

1 Battt, CturlM, op. cit.. p. 1U.
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County, however, furnish only a little water, usually of poor
quality.

Quality.—The oolitic limestone yields normal calcium bicar-
bonate waters. One water analyzed contained 178 parts per mil-
lion of total dissolved solids and is a typical limestone water.
Water from the marls is much more highly mineralized and often
unsuited for domestic use. The most highly mineralized water
examined came from a drilled well 45 feet deep in Colbert Coun-
ty. It contained 3,892 parts per million of total dissolved solids,
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of which 2,218 parts were sulphate. Although this analysis can
not be considered typical, it shows the unfavorable quality of
many of the waters that may be yielded by the marly fades of
the Ste. Genevieve. (See Colbert County, Nos. 13 and 16, and
Jackson County, No. 28; also fig. 48.)

BETHEL SANDSTONE

General Features. —The Bethel sandstone crops out in a
small area in western Colbert County. It is a thick-bedded
coarse-grained to thin-bedded shaly sandstone whose maximum
observed thickness in Alabama is 20 feet. Locally it is impreg-
nated with asphaltum.

Water-Bearing Capacity.—A dug well in sec. 2, T. 4 S., R.
14 W., in Colbert County was the only well noted that obtained
water from this formation. The well was reported to be satis-
factory. It is probable that the Bethel sandstone will furnish
good wells locally, but because of its scanty distribution it is of
little importance as an aquifer.

Quality.—The water from the well in Colbert County is cal-
cium bicarbonate in character, but the partial analysis (Colbert
County, No. 17) indicates organic pollution, and the water is
probably not typical of the formation.

GASPEB FORMATION

General Features.—The Gasper formation was deposited
over northwestern Alabama as far south as Bessemer. The prin-
cipal exposed areas are in the northern counties, along the Ten-
nessee River, where the formation crops out in the Jackson
County Mountains district of the Cumberland Plateau and on
the lower slopes below the northward-facing escarpment of Lit-
tle Mountain.

North of the Tennessee River the Gasper is composed of
about 100 feet of thick-bedded light-gray limestone, much of
which is oolitic but which contains beds of light-gray compact
lithographic stone. South of the Tennessee River the formation
is mainly marl but contains a few beds of limestone. In Colbert
County there is a thin persistent bed of asphaltic limestone at
the base of the formation.

Water-Bearing Capacity.—North of the Tennessee River the
Gasper formation crops out on the lower slopes of the dissected
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remnants of the Cumberland Plateau. The limestones are cut by
solution channels that feed many springs, some of which have
large flows. Some drilled wells yielding more than 100 gallons a
minute also obtain their water from the solution cavities in the
limestone. Dug wells usually end in the subsoil derived from the
weathering of the bedrock. It is fairly permeable, and most of
the dug wells are reliable.

South of the Tennessee River the Gasper is a poor aquifer,
as the marl yields little water except from the weathered sur-
ficial material. There are a few springs that issue from lime-
stone layers in contact with underlying shaly marl.

Quality.—The analyses indicate that waters from this for-
mation reflect the varied lithologic character of the rocks. Those
from the eastern part of the outcrop area are typically limestone
waters of moderate mineral content, but as the lithologic charac-
ter changes to marl the waters become more highly mineralized
with increasing content of sulphates. (See Colbert County, No.
44; Jackson County, Nos. 34 and 55; Lawrence County, No. 6,
and Morgan County, Nos. 38 and 50; also fig. 48.)

In the U. S. Geological Survey laboratory a sample of marl
from the Gasper formation in Colbert County was digested with
distilled water saturated with carbon dioxide. After six days the
water was analyzed by Miss Foster, with the following results:

ANALYSIS OP WATER FROM MARL SAMPLB

Part* Per Million
Calcium (Ca).........,........................................................236
Magnesium (Mg).......................................................... 59
Bicarbonate radicle (HCO.)........................................984
Sulphate radicle (SO*)..................................................110
Chloride radicle (Cl).................................................... 2

CYPRESS SANDSTONE AND GOLCONDA FORMATION

The Cypress sandstone and the Golconda formation have
been recognized by Butts' in northern Alabama. Because of
their meager distribution and small outcrop area* nothing is
known of their water-bearing capacity.

1 Bain, Cturln, op. eit.. pp. 139-192.
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HARTSELLE SANDSTONE

General Features.—The Hartselle sandstone is present over
a large area in Alabama. In the extreme northern part of the
State the eastern limit of the formation is near the line between
Morgan and Marshall counties, and farther south the formation
extends eastward into the Cahaba Valley.

The formation is composed mainly of thick-bedded medium-
grained sandstone, but locally it is thin bedded and contains some
layers of shale. The degree of cementation is variable. At Iron-
dale, in Jefferson County, and south of Hillsboro, in Lawrence
County, the sandstone is soft and friable, but over the greater
part of its outcrop it is well cemented, and in the upturned beds
in Rocky Row, Jefferson County, it is quartzitic. It ranges from
5 to 200 feet in thickness, and the thinner part is near the east-
ern edge of the area of deposition.

Water-Bearing Capacity.—Throughout the greater part of
its outcrop the Hartselle sandstone has fair porosity and yields
moderate quantities of water to drilled wells. A 6-inch domestic
well situated anywhere upon the outcrop of the formation is al-
most certain to supply sufficient water for the average Alabama
farm, but wells designed for industrial use or for public water
supplies seldom yield as much as 50 gallons of water a minute.

There are a few flowing wells in Shades Valley, Jefferson
County, which are probably fed by the Hartselle sandstone.
TheM wells are diamond-drill holes sunk in exploration for iron
ore*. They flow at the rate of a few gallons a minute. At Gate
City, northeast of Birmingham, there are a few wells between
25 and 344 feet in depth and flowing at the rate of 60 to 100 gal-
lon* a minute each. These wells are down the dip from the out-
crop of the locally friable and loosely cemented Hartselle sand-
stone, and it is probable that the water comes from this forma-
tion.

Quality.—The Hartselle sandstone yields waters which are
widely variable in mineral content and chemical character, as
shown by three analyses. The waters are calcium bicarbonate
in character with moderate amounts of sulphate. (See Blount
County, No. 10; Colbert County, No. 46; and Morgan County,
No. 15; also fig. 49.)
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BANGOB LIMESTONE

General Features.—The Bangor limestone occurs over a
large part of northwestern Alabama. The eastern and southern
edge of the area in which it was deposited follows the southeast
side of Lookout Mountain, crosses the Cahaba Ridges diagonally
to a point 5 miles south of Birmingham, turns north to Boyle's
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Gap, on the eastern edge of the Warrior Basin, and continues
westward to the Mississippi State line. Over the greater part of
this area the Bangor is a thick-bedded dark-bluish crystalline
oolitic limestone containing some interbedded shale. In Colbert
and Franklin counties the oolitic beds attain a thickness of 40
to 50 feet and are quarried at Rockwood and east of Russellville.
The maximum thickness attained by the formation is about 700
feet To the south and east the limestone facies of the Bangor
grade laterally into the Floyd shale.

The following analyses show the character of the Bangor
limestone:

Analyses of Bangor limestone a

.
Silica (SiOt)
Iron oxide and alumina (Fe<Oi+AltOi) ......
Calcium carbonate (CaCOt) ............................
Magnesium carbonate (MgCOi) ...................

1

2.05
.76

89.64
8.15

2 | 3

4.46 | 2.80
3.30 | .70

8636 9469
_ . i

4

1.06
.82

96.74
.71

5

.30

QA Af

.39

a 1 to 4 from Alabama GeoL Survey Boll. 8, p. 71, 1904. 5 from Tuomey,
Michael; Second biennial report on the geology of Alabama, p. 181, 1868.

1. Average sample of 160 feet of rock used as flax, Compton quarry,
north of Dale, Blount County. J. L. Season, analyst

2. 3. Stock-houee samples, Compton quarry. W. B. Phillips, analyst
4. Average of eight analyses from Blount Springs quarry, Blount

County. Henry MeCalley, J. L. Beeson, and J. R. Harris, analysts.
5. Oolitic limestone from Russellville. J. W. Mallet, analyst

Wattr-Bearing Capacity.—The Bangor limestone in the
northern limestone valleys supplies many large springs, and its
solution channels readily yield water to drilled wells. The forma-
tion contains sufficient chert to form a fairly permeable subsoil,
in which many dug wells end. Those wells are usually satisfac-
tory for farm use.

The towns of Bridgeport and Guntersville, in the Sequatchie
Valley, obtain their public water supplies from, springs issuing
from the Bangor limestone.

Quality.—The Bangor limestone yields typical calcium bicar-
bonate waters which contain usually between 100 and 250 parts
per million of total dissolved solids. (See DeKalb County, No*.
47, 60, and 61; Etowah County, No. 47; Franklin County, No.
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43; Jackson County, Nos. 56 and 62; Jefferson County, No. 51;
Lawrence County, No. 46; and Marshall County, Nos. 41, 42, and
44; also fig. 49.)

Butts1

follows:

PKNNINGTON FORMATION

describes the Pennington formation in Alabama as

"Above the Bangor limestone lies a varying thickness
of limestone and shale with some beds of red shale. * * *
The red shale is well exposed on the roads up Sand and Look-
out mountains.

"The Pennington beds in this area are composed mainly
of argillaceous, partly cherty limestone, with which are as-
sociated beds of shale, some of them red, the red shale being
the striking and characteristic feature of the Pennington
formation to the north. The beds referred to as the Pen-
nington are probably nowhere more than 200 feet thick and
commonly not more than 50 feet thick."

The limestone beds in this formation are water bearing, and
some contact springs occur at the base of limestone layers that
rest upon shale beds. This formation is, however, of little im-
portance as an aquifer.

FLOYD SHALK
General Feature*.—The Floyd shale crops out in a series of

northeastward-striking bands that extend eastward from the
southern and eastern boundary of the Bangor limestone and are
found in the Birmingham Valley, Cahaba Valley, Coosa Ridges,
and Coosa Valley. The formation is described by Butts* as fol-
lows:

"The Floyd is predominantly a shale, much of it black
and fissile but most of it greenish and of crumpled and
fragile, crumbling texture, so that it breaks up on handling
into small and still smaller flakes with slickensided and
greasy-looking surfaces. Interbedded with the shale are
many lenses and layers of sandstone and fewer thin layers

1 Batti, Ch*rki. op. cit., pp. 199-201.
• Batn. CharlM, op. cit., p. 202.
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of limestone. The sandstone is generally hard, fine grained,
and greenish. It commonly occurs as lenses in the shale,
as can be seen in moderately high railroad cuts. Continous
beds of thick-bedded or thin-bedded sandstone also occur.
The sandstone is distributed throughout}! the shale, both
areally and vertically, and the soil over most of the area is
full of larger or smaller fragments of it."

The formation is variable in thickness and attains a prob-
able maximum of 9,000 feet.

Water-Bearing Capacity.—The shale fades of the Floyd,
where unweathered, yields little water. Upon weathering, how-
ever, the shale is broken up into small fragments, which give a
fair degree of permeability to the subsoil. This material sup-
plies water to many dug wells. Further weathering reduces the
shale to a tight clay with a greatly lessened permeability. Such
completely weathered material supplies little water, and dug
wells ending in it have small and usually inadequate yields.

Successful drilled wells ending in the Floyd are exceptional.
The town of Columbiana obtains its public supply from two
drilled wells 87 and 90 feet deep, situated near the great thrust
fault between the Floyd shale and the Talladega slate. The wells
have been pumped at the rate of 200 gallons a minute with little
drawdown, showing a high specific capacity. It is probable
that considerable fracturing adjacent to the fault has increased
the permeability of the rocks.

Springs are exceptional in the Floyd area. Hall's Spring,
on the southwest slope of Red Mountain near Bessemer, in Jef-
ferson County, yields 25 gallons a minute. It is probably fed by
a thick limestone bed within the shale.

Quality.—Waters from the Floyd shale vary widely in min-
eral content. Most of those analyzed contained from 60 to 250
parts per million of total dissolved solids, with calcium bicar-
bonate as the predominating mineral constituent. An exception-
ally highly mineralized water from a dug well 22 feet deep in
Calhoun County contained 3,300 parts per million of dissolved
solids, mainly calcium sulphate. Fortunately, such water is not
common in this formation. (See Calhoun County, Nos. 7 and 17;
Jefferson County, No. 114; Shelby County, Nos. 19 and 39; and
Tuscaloosa County No. 24; also fig. 50.)
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PAHKWOOD FORMATION

Central Feature*.—The Parkwood formation occurs in the
Shades Valley, Jefferson County, in the Cahaba Valley, and in
the Coosa Ridges bordering the elongate outcropa of the Floyd
shale Butts ' gives the following description of the formation:

"The Parkwood Is made up of shale and sandstone. The
shale is predominantly clayey, and the sandstone either si-
licious or more or less feldspathic (arkose), which occurs
mostly in strata that have a maximum thickness of 100 feet
and are made up of layers from a few inches to a foot or
more in thickness, and it is generally composed of a medium-
sized grain. The color of both shale and sandstone is invari-

1 Dntta, Charles, op. cit., pp. 305-206.
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ably gray in the fresh condition. The sandstones of the for-
mation make ridges, as is shown on the Bessemer and Leeds
topographic maps. Bluff Ridge and Bee Ridge west of
Genery Gap, Little Shades Mountain, and Bald Ridge south
of Birmingham in Shades Valley, and Pine Ridge and many
unnamed ridges southeast and northeast of Irondale are
examples. In their general physical aspects the Parkwood
rocks resemble those of the overlying Pennsylvanian much
more closely than they do those of the Floyd shale.

"The thickness of the Parkwood, as determined from
its dip and the width of its outcrop, is 2,200 feet southeast
of Trussville, about 2,000 feet southeast of Irondale, and
1,500 feet west of Genery Gap. It is about 1,000 feet thick
east of the Coosa coal field and 400 feet thick on the east
slope of Blount Mountain."

Water-Bearing Capacity.—Little information concerning the
water-bearing character of the Parkwood formation was ob-
tained. In general the more massive sandstones resemble the
overlying Pottsville sandstones in that they yield moderate quan-
tities of water to drilled wells; and the shales and thinner sand-
stones behave in the manner of the underlying Floyd shale.

Quality.—Only one analysis of Parkwood water was ob-
tained. The water came from a small spring on a thin sandstone
layer and contained 127 parts per million of total solids mainly
calcium bicarbonate. (See fig. 50.)

PENNSYLVANIAN SERIES

POTTSVILLE FORMATION

General Features.—The Pottsville formation is exposed at
the surface over a large part of northern Alabama. The forma-
tion is coextensive with the Warrior Basin, Blount Mountain,
Sand Mountain, and Lookout Mountain; it caps the table-like
remnants of the Cumberland Plateau north of the Tennessee
River and forms the larger part of the Coosa Ridges and the Ca-
haba Ridges. The sandstone beds are resistant and form either
outward-facing escarpments surrounding the Pottsville area or,
where the strata are folded, as in the Cahaba and Coosa ridges,
monoclinal mountains that rise above the adjacent shale and
limestone valleys.
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The Pottsville formation is composed of a rather monotonous
series of thick to thin bedded sandstones and shales. Many coal
seams, some of which are of great economic value, occur in the
upper part of the formation. The Pottsville attains a maximum
thickness of 9,000 feet in the south end of the Cahaba coal field.

Water-Bearing Capacity,—The Pottsville formation is an
important aquifer in northern Alabama, not because of the quan-
tity of water obtainable from it, for it affords few large supplies,
but because of the fact that shallow drilled wells situated almost
anywhere upon the outcrop encounter water-bearing sandstones
that yield adequate quantities of water for farm use. These
drilled farm wells are generally not more than 100 feet in depth,
and most of them are successful. Larger quantities of water,
designed for industrial use or public supplies, are not every-
where obtainable from this formation, and it is probable that
there will be an increased future utilization of surface water for
public supplies in the Pottsville area.

At the present time the wells having the largest yields from
the Pottsville are at Cullman, in Cullman County, where the best
well is 550 feet deep and is pumped at the rate of 175 gallons a
minute; and at Jasper, Walker County, where an 8-inch well 466
feet deep yields 250 gallons a minute. Both of these wells draw
from several water-bearing sandstone layers, and their yields are
exceptional. Deep wells designed for public supplies at Albert-
ville and at Boaz, in Marshall County, yield less than 100 gallons
a minute.

Most of the farm wells on this formation are drilled and sup-
ply sufficient water for domestic use. Dug wells end in sandy
subsoil derived from the weathering of the formation. Though
less reliable than the drilled wells they are fairly satisfactory.
There are few wells, either drilled or dug, that end in shale.

Many springs are fed by the Pottsville. Most of them are
in ravines and are fed by waters stored in the subsoil on the ad-
joining slopes, but some issue from sandstone beds that crop out
in valley sides. Both types usually have small yields. An ex-
ceptionally large spring near Haleyville, Winston County, issues
from a horizontal crack between two massive sandstone beds on
the side of a ravine. On August 28, 1929, this spring flowed at
the rate of 200 gallons a minute. It furnishes the town water
system.

Quality.—Waters of the Pottsville formation are extremely
variable in mineral content, ranging from less than 20 to more
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than 600 parts per million of total dissolved solids, and waters
from coal seams or from wells adjoining coal mines may contain
over 2,000 parts per million. The waters are also variable in
chemical content. Most of those analyzed predominate in cal-
cium bicarbonate, but distinctly sodium bicarbonate waters and
waters with intermediate calcium and sodium ratios are found.
fhe content of other mineral constituents is also variable. The

Bicarbonate
find

ctrbonaUU

POTTSVILLE FORMATION

fig. SI.—Graphic representation of analjfei of witcri from the Pottivill* formation.

sodium bicarbonate and intermediate waters were probably de-
rived from original calcium bicarbonate waters by exchange of
calcium and magnesium for sodium of the clay minerals in the
rocks, as described on pages 87-88. (See Bibb County, No. 9;
Blount County, No. 12; Cherokee County, No. 17; Cullman Coun-
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ty, Nos. 25, 26, 27, 33, and 48; DeKalb County, Nos. 3, 33, and
53; Etowah County, No. 23; Fayette County, Nos. 10, 24, 28 and
29; Jackson County, No. 39; Jefferson County, No. 3; Madison
County, Nos. 4 and 12; Marshall County, Nos. 32 and 36; Marion
County, Nos. 5 and 10; Morgan County, No. 24; St. Clair County,
No. 33; Tuscaloosa County, No. 34; Walker County, Nos. 9, 10,
24, 25, 38, 42, 43, 44, and 49; and Winston County, Nos. 3, 6,
16, 22, 43, 45, and 46; also fig. 51.)

The iron content of some of the Pottsville waters is so high
as to cause staining of vessels and to render the waters unsuita-
ble for laundry purposes. This iron appears to be furnished by
pyrite occurring in shale and particularly in certain thin coal
beds penetrated by the wells.

In areas from which the underlying coal has been mined
the well water may contain large amounts of sulphates derived
by the oxidation of the pyrite contained in the coal. Some of the
coal-mine waters are acid. The following table gives analyses
of typical coal-mine waters in Alabama:
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JEFFERSON COUNTY
Area 1,120 square miles; population 431,493 (census of

1930).
Jefferson County lies near the south end of the Valley and

Ridge province, in northern Alabama. It is the largest manu-
facturing county in Alabama, owing to the presence of red iron
ore and to the position of three coal fields that adjoin the iron-
ore deposits. Agriculture is of minor importance, and in 1930
only 25 per cent of the total area was in farm land.

Birmingham, with its blast furnaces and steel mills, is the
industrial center of the county. In 1930 the city had a popula-
tion of 259,678. Adjoining Birmingham on the south is Bes-
semer, with a population of 20,721. Like Birmingham, Bessemer
has furnaces and steel and pipe mills. Fairfield, also adjoining
Birmingham, had 11,059 inhabitants in 1930. At the extreme
east edge of Jefferson County, in the latitude of Birmingham, is
Leeds, with a population in 1930 of 2,529. It has a cement mill
and a brick plant. Tarrant City, with a population of 7,341;
Homewood with 6,103, Lipscomb with 1,774; Brighton with
1,708, and Irondale with 1,517 are other urban centers. North
and west of Birmingham are the small coal-mining settlements,
Morris, Sayre, Cardiff, Brookside, Adamsville, Palos, Porter,
Short Creek, Toadvine, and Adger. Their population varies from
year to year with the coal production.

Jefferson County is well served by railroads. The Atlanta,
Birmingham & Coast, the Birmingham Southern, the Birming-
ham Belt, the Central of Georgia, the Illinois Central, the Louis-
ville & Nashville, the Mobile & Ohio, the Seaboard Air Line, the
Southern, and the St. Louis-San Francisco railways all enter the
county and serve as arteries of distribution for the manufactured
products of Birmingham and Bessemer.

GEOLOGY
With the exception of the two lower formations the entire

Paleozoic column outcropping in Alabama is represented in Jef-
ferson County. The oldest rocks belong to the Rome formation
and are composed of reddish to purplish finely laminated shale
with some interbedded sandy shale and a few thin beds of lime-
stone. This is overlain by the Conasauga formation, composed
of a finely crystalline limestone which develops a banded appear-
ance upon weathering, owing to the presence of alternating light
and dark layers. Both of these formations are of Cambrian age.
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I

Overlying the Conasauga are the Ketona, Copper Ridge, and
Chepultepec dolomites of Cambrian or Ordovician age. These
dolomites are somewhat variable in chemical composition, and
are distinguished in the field, after some practice, by the char.
acter of the weathered chert which they yield.

Resting upon the Chepultepec dolomite is the Longview lime-
stone, of Ordovician age, which, with the overlying Newala lime*
stone, is extensively quarried for lime burning. Both formations
are composed of a pure crystalline limestone excellently suited for
the manufacture of chemical lime. Resting upon the Newala is
the Mosheim limestone, which in turn is overlain by the Lenoir
limestone, the Athens shale, and the Little Oak limestone. The
three latter formations crop out to the southeast of the Cahaba
barrier. On the northwest side of the barrier Ordovician lime-
stones belonging to several stages are grouped under the name
Chickamauga limestone.

Resting upon the Ordovician limestones and cropping out
on both sides of the Birmingham Valley is the Red Mountain for-
mation, composed of sandstone and shale, a small amount of lime-
stone, and the red iron ore that gives the mountain its name. It
is of Silurian age. Ulrich' has shown that the lower part is of
late Medina age and the upper part of early Niagara age.

Overlying the Red Mountain formation in places are the
Frog Mountain sandstone and the Chattanooga shale. In Jeffer-
son County both of these formations are thin and of only local
distribution. They are in turn overlain by the Fort Payne chert,
of Mississippian age. Resting upon the Fort Payne is the War-
saw limestone, which is overlain by the Gasper formation. Both
are dominantly limestones and of Mississippian age. The Ga*
per is succeeded by the Hartselle sandstone. In Jefferson Coun-
ty the Hartselle is a massive, thick-bedded yellowish to gray
sandstone, in places friable but for that most part tightly ce-
mented with quartz. The Bangor limestone succeeds the Hart-
selle sandstone. In the eastern part of the county the Bangor is
represented by the Floyd shale, which is composed of a great
thickness of gray to brown thin fissile crumbly shale in places,
with a few sandstone layers and thin intercalated beds of lime-
stone. The lateral transition from the Floyd to the Bangor ap-
pears to be gradual, and it is probable that the Floyd shale was
deposited nearer the Mississippian shore than the Bangor was.

1921
• Buttt, Charlei, Geology of AUbion: A'»b»m» G«ol. Surrey Sp*ci«l Kept. 1«. t- '*
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Overlying the Floyd shale in the eastern part of Jefferson
County is the Parkwood formation, of Mississippian and possibly
in part of Pennsylvanian age. It is composed of shale and sand-
stone. The shale somewhat resembles that of the Floyd forma-
tion, but on the whole it is more sandy and likely to be greenish
brown rather than gray. The sand interbedded in the Parkwood
ranges from fine material of siltlike character to sand that is de-
cidedly gritty.

The youngest of the Paleozoic rocks exposed in this county
belong to the Pottsville formation, of Pennsylvanian age. This
formation is made up of sandstone, conglomerate, and shale.
Some of the shale beds are without calcium carbonate, and some
are more or less limy. Butts recognizes a number of sandstone
and conglomerate members of this formation. In the Shades
Valley and Cahaba coal field he has differentiated the Straven
conglomerate, the Rocky Ridge sandstone, the Chestnut sand-
stone, the Pine sandstone, and the Shades sandstone members;
also the sandstone of Bee Ridge, the sandstone of Bluff Ridge,
and the sandstone of Little Shades Mountain. In the Cahaba
Valley and the Coosa coal field he recognizes the Straight Ridge
and Wolf Ridge sandstones. The distribution of these members
is shown in the Birmingham and Bessemer-Vandiver folios of
the Geologic Atlas of the United States.1

In Jefferson County, as elsewhere throughout the Valley and
Ridge province in Alabama, the structural trend is southwest.
A series of anticlines and synclines, paralleled by thrust faults
and cut by cross faults, extend across the county. Details of
these features are given by Butts in the folios already cited.

In the northwest part of the county is the Sequatchie anti-
cline, which plunges rapidly to the southwest and disappears in
Tuscaloosa County. Southeast of the Sequatchie anticline is the
Coalburg syncline, which forms the greater part of the Warrior
coal field. The Opossum—Murphrees anticline brings up rocks
of Cambrian and Ordovician ages, which crop out in the northern
part of Birmingham and extend to the northeast along Murphrees
Valley. South and east of Birmingham is the Birmingham anti-
cline, which is occupied by Jones Valley. It extends to the north-
east where it joins the anticline occupied by the Coosa River in
Etowah and Cherokee counties. Separating the anticlinal val-
leys is the Blount Mountain syncline, which is low in the vicinity

1 Bum. Chirk.. U. S. Ccol Surrey Geol. Altai, B rminfham folio (No. 17S). 1910; Be*.
icmer-Vandiver folio (No. 22!). I'/.V.
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of Birmingham but forms Blount Mountain in the northern part
of the county. In the Cahaba Ridges, east of Birmingham, the
Pennsylvanian rocks are folded into parallel ridges, and on the
extreme eastern edge of the county the Cahaba anticline again
brings Ordovician rocks to the surface. In general the larger
anticlines expose Cambrian and Ordovician rocks, and the syn-
clinal axes are occupied by rocks of Pennsylvanian age. All the
anticlines are bordered by thrust faults in which the direction of
movement is from the southeast, causing the rocks to move to
the northwest.

PHYSIOGRAPHY

Jefferson County lies partly in the Valley and Ridge prov-
ince and partly in the Cumberland Plateau. The boundary be-
tween the two crosses the county on the northwest side of Opos-
sum Valley.

The Warrior Basin is a single physiographic unit lying with-
in the Cumberland Plateau. It is an area of moderate relief and
a roughness which suggests its maturity. The drainage pattern
is dendritic. Most of the streams flow to the west and northwest
and are tributary to the Locust Fork of the Warrior River.
Because of the roughness of this part of the county roads are
winding, and the numerous branch railroads that serve the coal
mines of the Warrior Basin have steep gradients. The rocks are.
for the most part, flat-lying. The three major folds that cross
this area—the Arkadelphia syncline, the Sequatchie anticline,
and the Coalburg syncline—are not structurally conspicuous and,
because of their gentle dips, do not have physiographic expres-
sion.

In that part of Jefferson County lying within the Valley and
Ridge province are several smaller but distinctive physiographic
units. East of the Warrior Basin is the Birmingham Valley,
which is divided into Opossum Valley on the northwest and
Jones Valley on the southeast. Each part of the Birmingham
Valley follows the crest of an anticline, and they are separated
by a low synclinal ridge, which becomes marked in Blount Moun-
tain, to the northeast. The floors of these anticlinal valleys rise
above the Warrior coal field, and drainage flows from the valley
to the northwest across the Warrior field.

Extending the length of the county on the east side of Jones
Valley is Red Mountain, formed by the southeastward-dipping
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beds of the Red Mountain formation, which stand in a prominent
northwestward-facing scarp conspicuous from any point in the
Birmingham Valley. Iron ore has for many years been mined on
Red Mountain in the vicinity of Birmingham, and the old open-
cut workings can be seen for many miles. South and east of Red
Mountain is the Shades Valley, eroded in the soft Floyd shale.
Still farther to the southeast are the Cahaba Ridges, formed by
the outcrops of conglomerate and hard sandstone members of the
Pottsville formation. Individual ridges are known as Shades
Mountain. Flat Ridge, Blackjack Ridge, Pine Mountain, Chest-
nut Mountain, and Owen Mountain. The structural trend of
these sandstone ridges is southwest, in conformity with the gen-
eral structural relation of the province. The extreme eastern
corner of the county is crossed by the Cahaba Valley, excavated
in the Ordovician rocks exposed in the Cahaba anticline.

In Jefferson County the physiographic expression of the
structural and stratigraphic character of the rocks is well
marked. In general the anticlinal valleys are higher than the
synclinal plateaus, and the major drainage lines are confined
to the synclines. Birmingham is situated in a valley higher than
the Cahaba River, to the southeast, and the Black Warrior River
to the northwest. The water used for its public supply comes
from the Cahaba River and must be piped over several interven-
ing ridges and raised to the storage reservoir on Shades Moun-
tain, adjacent to the city.

GROUND WATEB

The rocks that crop out in Jefferson County may be divided
into nine groups, based on the character and occurence of the
ground water which they contain. In these groups are found
rocks of similar lithologic character and physiographic expres-
sion. They are (1) Rome formation; (2) Conasauga limestone;
(3) Cambrian or Ordovician dolomites; (4) Ordovician lime-
stones; (5) Red Mountain formation; (6) Mississippian chert
and limestones; (7) Hartselle sandstone; (8) Floyd shale and
Parkwood formation; (9) Pottsville formation.

Rome Formation.—The Rome formation crops out along the
Helena fault, on the western side of the Cahaba Valley in eastern
Jefferson County. This formation is unimportant as an aquifer,
as the area of outcrop is small and the water which it yields ia
small in quantity and poor in quality. A few dug wells obtain
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their water from the Rome shales, but none of those examined
was satisfactory. Because of the narrowness of the outcrop al-
most any farm can obtain its water from one of the overlying
formations.

Conasauga Formation.—In Jefferson County the Conasauga
formation crops out throughout the length of the Birmingham
Valley. In places the outcrop is narrow, but in the vicinity of
Bessemer it widens to 3 or 4 miles. In the latitude of Birming-
ham the formation is composed mainly of thin-bedded coarsely
to finely crystalline limestone showing alternate streaks of light
and dark gray paralleling the bedding plane. According to Butts,
the thickness of the Conasauga formation in Opossum Valley,
west of Birmingham, is about 1,900 feet.1 In most of Jones and
Opossum valleys, which make up the greater Birmingham Valley,
the Conasauga formation is folded, and north of Bessemer it dips
steeply to the northwest, away from the crest of the Jones Valley
anticline. Some shale is present in the formation, mainly as thin
partings between limestone layers. Lithologically the Conasauga
formation in Jefferson County differs greatly from the forma-
tion in the Coosa Valley, to the northeast, where it is composed
largely of shale with thin interbedded limestone layers.

Throughout the greater part of Jefferson County the Cona-
sauga is an excellent aquifer. In Birmingham a number of wells
ending in this formation have yields of 50 to 100 gallons a min-
ute. Among such wells are that of the Armour Packing Co.,
which is 310 feet deep and 12 inches in diameter and yields 100
gallons a minute, with a small drawdown; the well of the Tut-
wiler Hotel, which is located upon the site of a former spring, is
285 feet deep and 8 inches in diameter and pumps 55 gallons a
minute; and the well at the First National Bank, which is 622
feet deep and 10 inches in diameter and pumps 100 gallons a min-
ute. As in most other limestone formations, the water contained
in the Conasauga is confined to solution channels, whose location
can not be predicted by surface examination. Where these chan-
nels are present and where they are encountered by drilled wells
large yields may be obtained. There are, however, areas in which
these solution channels are widely spaced, and such areas do not
readily yield water to drilled wells. Such a situation appears to
have been encountered by the Grasselli Chemical Co., at Gras-
selli, where several wells ranging in depth from 150 to 2,000 feet
have been drilled. All were unsuccessful in that they failed to

1 Butt*, Charles, op. eit., p. 73.



JEFFERSON COUNTY 235

>e examined
.> outcrop al-
ie overlying

e Conasauga
Birmingham
a vicinity of
of Birming-
ied coarsely
•aks of light
ing to Butts,
sum Valley,
>f Jones and
rham Valley,
•emer it dips
Jones Valley
ainly as thin
e Conasauga
i the forma-
is composed

>ra.
ty the Cona-
iber of wells
illons a min-
Packing Co.,
id yields 100

of the Tut-
er spring, is
55 gallons a
v-hich is 622
lions a min-
er contained
ose location

.• these chan-
drilled wells
•eas in which
areas do not
n appears to
To., at Gras-
to 2,000 feet
icy failed to

supply adequate quantities of water for cooling and industrial
purposes. A well drilled by the Southern Dairies at Birmingham
in the Conasauga formation encountered cavities in the limestone
at depths of 125, 220, and 390 feet. The well was finished at
440 feet and for a time yielded muddy water. Then caving oc-
curred in the immediate vicinity, probably owing to the removal
of clay filling in an old sink, and when the water was found to
contain Bacillus coli the well was plugged.

It seems unwise to attempt to obtain water from great
depths in the Conasauga formation. Most of the successful wells
obtain their water from depths of 200 feet or less. The yields
are uncertain. It might safely be said that half of the wells
drilled in the Conasauga formation will yield 50 gallons of water
a minute, or more, and it is probable that small 6-inch wells
drilled anywhere upon the outcrop of the formation will yield
enough water for domestic use. Doubtless large yields can be
obtained if the wells encounter large solution channels, but it is
impossible to predict the location of these channels from any type
of surface examination.

Some large springs are fed by water contained in the
Conasauga formation. Among them are Picket or Spencer
Spring, on the outskirts of Bessemer, where two sinks with a
maximum explorable depth of 50 feet yield about 400 gallons of
water a minute. In 1925 the Alabama Water Service Corpora-
tion tested Spencer Spring and found it to yield 450 gallons a
minute. After the failure of Hawkins Spring a 12-inch well was
drilled 170 feet deep in Spencer Spring. A small crevice was en-
countered at 45 feet, several crevices between 80 and 86 feet, and
a large crevice with mud and gravel at 107 feet. An air-lift
pump was installed, and in a test run after a heavy rain the well
was found to yield 14,000 gallons a minute, with a 3-foot draw-
down.

Hawldns Spring furnished the Bessemer public supplies
from 1891 until October 5, 1927, when it suddenly failed. The
water issues from a funnel-shaped opening about 20 feet in di-
ameter and 55 feet deep. Before its failure the spring yielded an
average of 1,950,000 gallons a day, and in a test run on August
26, 1926, with a maximum pump capacity of 4,769,000 gallons,
it had a drawdown of 12 feet. The history of the failure is of
some interest. On the night of October 5, 1927, one pump de-
livering 2,800 gallons a minute had no appreciable effect upon
the spring. The pump was shut down at midnight and was again

J
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started at 6 o'clock the next morning. Within a short time the
spring1 basin was emptied, and the suction foot was exposed. The
pump was stopped, and shortly thereafter the spring became
muddy and so continued for two months. At first the spring
basin contained a thick red mud, but toward the end of the sec-
ond month the water was only slightly milky. Every effort was
made to increase the yield by affording a greater drawdown, and
to that end the suction foot was lowered 55 feet below the sur-
face, and the spring was pumped for a short time at 6,000 gal-
lons a minute. After two or three hours, however, the suction
foot was again exposed and the yield rapidly decreased to about
300 gallons a minute, which has remained constant up to the
present time. According to Jerry Mosely, a caretaker at the
spring, within a month after the failure some small caving oc-
curred a quarter of a mile northwest of Hawkins Spring. Some
weeks later a small spring, flowing about 60 gallons a minute,
broke out in an old sink near the north end of the Midfield sub-
division, half a mile north of Hawkins Spring. One observer
reported that the Hawkins Spring muddied slightly about two
weeks before the failure, but this report was not confirmed by
other observers.

From these accounts of the happenings at Hawkins Spring
it appears that the failure was due to a blocking of the channel
above the mouth of the spring and not to the formation of new
openings below, for in that event the head at Hawkins Spring
would not have remained constant. Probably the preliminary
muddying was caused by the loosening of material in the under-
ground channels that fed the spring, and heralded the eventual
collapse of the channel. At the time of failure, some time after
midnight of October 5, a cave-in occurred in the feeding chan-
nel, restricting the passage so that only a fraction of the normal
flow could pasa. Such a stoppage permitted the head at the
spring to remain unchanged. That the stoppage was caused by
material not easily washed away is shown by the fact that a
drawdown of 55 feet in the Hawkins Spring basin failed to in-
crease the underground current sufficiently to effect the removal
of the blocking material. Simultaneous with the stoppage of the
feeding passage, other channels appear to have been opened above
the spring which permitted the passage of the normal flow to
other underground channels. It is noteworthy that no new
springs of sufficient size to account for the excess water over the
flow of Hawkins Spring have opened. Probably the underground
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drainage system is so complete as to distribute the excess water
to a number of smaller springs in such a way that individual in-
creases in flow were not observed. The failure of Hawkins
Spring imposed a serious water shortage upon the city of Bes-
semer and resulted in financial loss to the Alabama Water Ser-
vice Corporation, which owned the spring. It was necessary to
build a pipe line from Birmingham south to Bessemer to supplythe city with water.

Cambrian or Ordovician Dolomites.—The Ketona, Copper
Ridge, and Chepultepec dolomites crop out in Jones and Opossum
valleys in narrow bands which join at the north end of the Bir-
mingham Valley between Trussville and Pinson, forming an area
6 miles in width. They also crop out in that portion of the Ca-
haba Valley which lies within Jefferson County. In general their
outcrops are marked by a porous cherty subsoil, which forms an
excellent ground-water reservoir supplying shallow dug wells
from the upper portion of the ground-water body. In Birming-
ham there are several drilled wells of large yield that obtain
water from these formations. The Purity Ice Co., at Tenth Ave-
nue and Twenty-sixth Street, has a well 300 feet deep in which
the water stands 40 feet below the ground level; an air lift yields
300 gallons a minute, with a small but undetermined drawdown.
The Birmingham Ice ft Cold Storage Co. has a group of seven
wells ranging in depth from 110 to 360 feet, all 12 inches in di-
ameter. Before 1910 there was an old spring issuing at the sur-
face at the site of the present wells which yielded between 600
and 1,800 gallons a minute. After the completion of the wells
the spring ceased to flow, and the water that issued from it is
now pumped from the wells. In the summer of 1928 three of the
seven wells were in operation. Each supplied 250 gallons of
water a minute. They operated independently, and apparently
their capacity is determined by the capacity of the pumps upon
them. That all the wells encounter the same cavities is estab-
lished by the fact that parts of a drill rope lost in one of the wells
were found in each of the others. Doubtless they all penetrate
a solution cavity that carries an underground stream of consid-
erable size. The water from these wells is used for cooling. Be-
cause of the likelihood of surface pollution it is not safe for hu-
man consumption.

The Virginia Bridge Co., in the northern part of Birming-
ham, has a well 503 feet in depth and 10 inches in diameter. It
encountered a cavity at 110 feet which yielded muddy water. At

1!

:

j ;t
i



238 GEOLOGICAL SURVEY OF ALABAMA

the present time the well is equipped with an air lift which yields
300 gallons a minute. Removal of muddy water from this well
is believed to have caused a small sink near the well, described
on page 40.

The yields obtainable from the dolomites appear to be slight-
ly higher than the average of those obtained from the underly-
ing Conasauga formation. This is due probably to the cherty
character of the subsoil, which permits rapid recharge, and to
the possible presence of larger and more intimately connected
solution channels in the dolomite.

Many large springs are fed by solution channels in the
Ketona dolomite. Penny Spring, at Mount Pinson, has a yield
of about 500 gallons a minute. Moore's Spring, at Bessemer, has
a measured yield of 85 gallons a minute coming from the base of
the Copper Ridge dolomite at its contact with the Conasauga
limestone. The water is used to supply a swimming pool in a
small recreation park of the Tennessee Coal, Iron & Railroad Co.
Prince Spring, at Jonesboro, has an estimated yield of 200 gal-
lons a minute coming from the Copper Ridge dolomite. The
water is used for stock and domestic purposes. In Avondale
Park, in the city of Birmingham, are two springs coming from
the Ketona dolomite, which dips 15° SE. The yield of one is es-
timated at 50 gallons a minute and that of the other at 30 gallons
a minute. Both of these springs are polluted, and the water is
not suitable for drinking. The Caldwell Spring, at Tarrant City,
is fed by the Ketona dolomite. It yields between 200 and 300
gallons a minute and is reported to fluctuate with wet and dry
seasons.

Large quantities of water are encountered in some of the
quarries in the Ketona dolomite, to the north and northeast of
Birmingham. The Dolcito quarry, at Tarrant City, has a maxi-
mum depth of 108 feet. In the course of the excavation of this
quarry a number of solution channels were cut, and the water
that formerly flowed through them now collects in the quarry
bottom. Two such solution channels have furnished water
throughout the life of the quarry. At the present time the water
is handled by two pumps; one with a capacity of 1,500 gallons a
minute is operated about 4 hours a day and a smaller pump with
a capacity of 250 gallons a minute operates continuously. The
water is used for boilers and for washing crushed stone, and some
of it is filtered and treated for drinking. In the North Birming-
ham quarry of the Sloss-Sheffield Co. the Ketona dolomite has
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been excavated to a depth of about 100 feet. A small fault plane
at the northeast corner of the quarry, 70 feet below the surface,
yields a large amount of water. Two smaller springs yield lesser
quantities. According to Mr. H. J. Thomas,1 of the Sloss-Shef-
field Co., the average pumpage from the North Birmingham
quarry is 1,800 gallons a minute. Of this 1,100 gallons is used
by the coke ovens of the by-product plant.

Ordovician Limestones.—The Longview, Newala, Mosheim,
Lenoir, Little Oak, and Chickamauga limestones are all crystal-
line and contain only a relatively small amount) of dolomite. The
Chickamauga limestone crops out in small patches in the Bir-
mingham Valley, and the others are confined to that portion of
the Cahaba Valley which lies within the eastern part of the coun-
ty. Within the valleys they are good aquifers and furnish abun-
dant water to both dug and drilled wells. There has been little
water development in these limestones in Jefferson County. A
well near Leeds, on the dairy farm of D. J. Watkins, is 296 feet in
depth. Cavities were encountered at 78 and 100 feet and between
290 and 296 feet. A small gasoline pump yields 50 gallons a min-
ute, with a drawdown of less than 9 feet. Dug wells are widely
scattered on the outcrops of these formations, particularly in the
valleys. Most of them are shallow, between 20 and 35 feet in
depth. As a rule they do not enter the hard rock but are finished
in the weathered residual material upon the limestone.

The Ordovician limestones furnish water for several springs.
The city of Leeds is supplied by a spring which lies within St.
Clair County, just over the County line. It is owned by the Ala-
bama Water Service Corporation and has a tested capacity of
250 to 350 gallons a minute.

These Ordovician limestones are cut by well-developed solu-
tion channels, which furnish connecting passages for the circu-
lation of underground water. In Sec. 2, T. 17 S., R. 1 E., the Lit-
tle Cahaba River flows into a sink and appears about 1,000 feet
to the southwest in a spring. When visited on August 6, 1928,
the estimated flow above the sink was 500 gallons a minute, and
the spring yielded the same quantity of water. The stream was
muddy where it entered the sink, but the spring was clear. Ap-
parently there is a large basin in the underground course of the
stream in which suspended matter settles out. The temperature
of the water entering the sink was 82° F., and that of the spring
62° F., so that a cooling of 20° took place in the course of the

1 Personal communication.
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stream passing underground. An attempt was made to probe
both the spring and the sink. A lead weight could not be low.
ered more than 30 feet in either opening.

Red Mountain Formation.—The Red Mountain formation in
the Birmingham area is composed of shale and sandstone with
beds of iron ore and a few calcareous layers. It crops out on
both sides of the Birmingham Valley and forms Red Mountain
on the east side, which is a conspicuous topographic feature. In
the vicinity of Bessemer the formation contains workable ore
beds. The outcrop of the ore is marked by a series of head
frames of present slope mines and the scars left by the removal
of ore by open-cut methods in the early days of iron mining in
the district. The Red Mountain formation is not a good aquifer.
Several shallow wells have been dug along the crest of Red Moun-
tain which supply small domestic needs. Most of these wells have
not been satisfactory. There are a few springs, situated for the
most part in ravines and supplied during rainy weather by water
that has percolated for a short distance through the subsoil on the
formation. Inasmuch as the overlying Fort Payne formation is
a good aquifer the fact that the Red Mountain formation yields
little water is of slight economic importance. In the red-ore
mines in the Birmingham district the Red Mountain formation
is comparatively dry. Where fractured near the surface some
water is encountered in it, but as the clays of the formation are
plastic, fractures at depths are usually sealed. In the deeper
parts of some of the red-ore mines "bleeders" are encountered
which yield small drips of water and which eventually are ex-
hausted. The character of this water and some of the occur-
rences are described on page 112.

Mississippian Cherts and Limestones.—The water-bearing
formations included in the group of Mississippian cherts and
limestones are the Fort Payne chert, the Warsaw limestone, the
Gasper formation, and the Bangor limestone. The Fort Payne
chert has a thickness in Jefferson County ranging from 90 to 200
feet. It is composed of chert and cherty limestone which weather
to a porous cavernous subsoil. The Warsaw limestone, which
rests upon the Fort Payne, is a coarse crystalline thick-bedded
limestone attaining a thickness of 80 or 90 feet. It is not widely
distributed, but has been recognized by Butts1 at Vans quarry,
near Trussville, and in Shades Valley southeast of Bessemer. Be-

1927
1 Bolt*. Charles. U. S. GeoL Surver Geol. Atlas, B«tern«r-V»ndiver folio (N'o. 221, p 11.
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cause of its limited distribution it is not one of the important
aquifers of the county. Resting upon the Warsaw is the Gasper
formation, which, like the underlying limestone, is of slight areal
distribution. Its maximum thickness in Jefferson County is
probably 100 feet. It is composed of shale with a few thin inter-
bedded limestone layers and hence is unimportant as a water-
bearing formation. It is overlain by the Hartselle, described
below, and this is in turn overlain by the Bangor limestone, which
attains a maximum thickness, as shown by borings in Shades
Valley, of 365 feet. Of these formations the Fort Payne and
Bangor are valuable aquifers and the others, because of their
meager areal distribution or unfavorable lithologic character, can
not be considered important sources for underground water. Be-
tween the base of the Fort Payne formation and the top of the
Red Mountain formation are the Frog Mountain sandstone and
the Chattanooga shale. The Frog Mountain sandstone is variable
in thickness and distribution. The overlying Chattanooga shale
ranges in thickness from a few inches to 2 feet, and because of
its impermeable character and extreme thinness, ia not important
as a source of ground water.

In Jefferson County there are a number of both drilled and
dug wells which obtain their water from the Fort Payne forma-
tion. Dug wells usually end in the porous cherty subsoil derived
from the weathering of this formation. Usually they are satis-
factory, and such a well located anywhere upon the outcrop of
the formation is fairly certain to yield adequate water for domes-
tic use in the average household. No data were obtainable for
drilled wells with large pumping equipment.

The Bangor formation, where it crops out in the valleys,
can also be depended upon to yield ground water. As in the Fort
Payne formation, dug wells in the Bangor seldom penetrate un-
weathered rock but end in subsoil derived from the weathering
of the limestone. Most of these wells are fairly satisfactory. At
Trussville there are many drilled wells deriving water from the
Bangor. These range in depth between 57 and 150 feet. Moat of
them are provided with small electric deep-well pumps whose
capacities are 10 or 15 gallons a minute. All these wells are re-
ported as satisfactory. It is probable that both the Fort Payne
formation and the Bangor limestone can be depended upon to
yield domestic water supplies throughout the extent of their out-
crop. Larger yields will be obtained only from wells penetrating
large solution channels. Undoubtedly such channels are abun-
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dant, but intercepting1 them, as in most limestones, is a matter of
chance. Both the Fort Payne and the Bangor limestones supply
many springs, which yield as much as 50 or 60 gallons a minute.

Hartselle Sandstone.—The Hartselle sandstone crops out on
the east side of the Birmingham Valley north of Bessemer, at-
taining a maximum thickness in the vicinity of Irondale of 117
feet. It is variable in character, ranging from a hard, almost
quartzitic sandstone to a coarse, loosely cemented and friable
sandstone.

Its water-bearing character appears to depend upon the de-
gree of cementation of the sand grains. Where friable, as at
Gate City, it readily permits the passage of ground water and
supplies wells. Where tightly cemented it is likely to be dry. In
the vicinity of Gate City, northeast of Birmingham, are four
flowing wella reported to be 25, 85, 103, and 344 feet deep.1
These wella are down the dip from the outcrop of the Hartselle
sandstone, and it is probable that the water yielded by them is
furnished by this formation. When visited by the writer in July,
1928, these wells had just been cleaned, and their flows ranged
from 50 to 100 gallons a minute each. Similar artesian wells
might possibly be developed on the east side of the Hartselle ridge
in Shades Valley. An artesian well originally drilled in explora-
tion for iron ore is used as a domestic supply for the mining camp
of Ishkooda. The well is at Grace's station and is reported to
be about 1,800 feet deep. At present its flow is 50 gallons a min-
ute, which is believed to come from the Hartselle sandstone.

Floyd Shale and Parkwood Formation.—The Floyd shale
and Parkwood formation crop out on both sides of the Birming-
ham Valley and on the east side of the Cahaba Valley east of
Leeds. The Floyd shale is composed of brown to gray-green soft
crumpling shale with a few thin interbedded layers of limestone
and some sandstone. The overlying Parkwood formation is like-
wise composed mainly of shale, but it contains a large amount of
arkosic sandstone, and the shale is on the whole probably less
friable. The thickness of the Floyd ranges from 1,000 to 1.200
feet, and the Parkwood probably has a maximum thickness of
2,200 feet. These formations are poor aquifers, and the water
yielded by them is uncertain in both quantity and quality.

There are many dug wells in Jefferson County in the Floyd
shale. These have an average depth of 25 feet. About half of

> Smith, E. A., The underground wtter resource* of Alabama, p. 87. Alabama Ceol. Sur-
vey, 1907.
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the dug wells for which records were obtained report failure in
dry seasons, and all the wells have small yields. When emptied
they fill very slowly, so that unusual demands for water are not
readily met by the average domestic dug well. There are a few
shallow drilled wells with depths between 50 and 100 feet. One
such well penetrated a limestone layer and furnished good and
adequate water. Usually, however, the yields of drilled wells are
much smaller than those of dug wells. Hall's Spring, on the
southwest slope of Red Mountain in the latitude of Bessemer, has
a yield of 25 gallons a minute. This is unusual for the Floyd
shale, and it is probable that the spring derives its water from an
unusually thick limestone bed within the shale. There are many
small seepage springs on the outcrop of the Floyd shale in Shades
Valley, but few of them yield more than half a gallon to 1 gallon
a minute.

In its water-bearing character the Parkwood formation close-
ly resembles the Floyd shale in that it yields to domestic dug wells
only small quantities of water, often of poor quality. Many of
these wells report failure in dry seasons, and all report a very
slow inflow from the shale. A few springs, situated for the most
part in ravines, are fed by seep water and yield a gallon or two
of water a minute after a heavy rain. In July, 1928, the writer
visited a well at Roper that was being drilled to supply the rail-
road water tank. A standard rig had penetrated the Parkwood
to a depth of 420 feet without encountering water. It is unlike-
ly that large domestic supplies can be obtained from this forma-
tion; certainly it will not yield sufficient water for industrial
uses.

Potttvitte Formation.—Over one-half of the area of Jeffer-
son County is occupied by the outcrop of the Pottsville formation.
West of the Birmingham Valley is the Warrior coal field, and be-
tween the Birmingham and Cahaba valleys is the Cahaba coal
field. In both the Pottsville formation is exposed at the surface.
The thickness of this formation in the Warrior field is about
2,300 feet, and the Cahaba field about 5,500 feet. Shale pre-
dominates, and interbedded with it is sandstone, more or less
arkosic, of variable thickness. Many of the sandstone beds are
prominent ridge-makers, and a number have received names.
Butts* has described the Pottsville formation in detail. In the
Warrior coal field he recognizes three sandstone members, in as-

1 Butts, Char'et. U. S. Gtol. Survey Gcol. Atln. Birmin«htm folio (No. 175. pp. (-9,
1910; Beiumer-VmdiTer folio (No. 221). pp. 14-15. 1927; Gcolofr oi Al»b»m»; AUbiro* CM'.
Survey Special Kept. 14, pp. 2M-H3, 1936.
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cending order—the Boyles sandstone member, the Camp Branch
sandstone member, and the Razburg sandstone member; and in
the Cahaba coal field the sandstone of Little Shades Mountain,
the sandstone of Buff Ridge, the sandstone of Bee Ridge, the
Shades sandstone member, the Pine sandstone member, the
Chestnut sandstone member, the Rocky Ridge sandstone member,
and the Straven conglomerate member. Interbedded in the sand-
stone and shale of the Pottsville are many coal beds, not all of
which, however, are of sufficient thickness to be of economic im-
portance.

Ground water is widely distributed in the Pottsville forma-
tion of Jefferson County, but the yields obtainable are small.
Both dug and drilled wells are used for domestic supply. The
average dug well is leas than 30 feet in depth, and domestic
drilled wells are usually less than 100 feet deep. The quality of
the water obtained from drilled wells is generally good. Oc-
casionally iron is encountered in sufficient quantities to stain
cooking utensils and to render the water unsuitable for laundry
use. Some hydrogen sulphide also occurs in the water, but gen-
erally not in sufficient quantities to make the water unpalatable.
It can usually be removed by aeration. There are several wells
drilled in the Pottsville, ranging in depth from 60 to 800 feet,
which are provided with power pumps. The yields of these wells
are relatively small, the maximum being 30 gallons a minute, ob-
tained from the well of Mrs. M. T. Huff, in Sec. 36, T. 18 S., R.
3 W. In some of the coal-mining towns difficulty is encountered
in keeping mine water from entering the general ground-water
circulation and appearing in the wells. When this occurs the
well water is acid and contains large amounts of iron.

An artesian well in See. 16, T. 14 S., R. 3 W., was visited by
the writer. No reliable data on fhe history of the well could be
obtained, but local residents reported it to be 300 feet in depth.
On August 18, it was flowing 15 gallons a minute, and the water
had a temperature of 62.5° Fahrenheit. It had a slight hydrogen
sulphide odor, which was not unduly objectionable.

There are many springs situated in ravines in the Warrior
and Cahaba coal fields. Of the 10 listed in the spring table,
the maximum yield is 15 gallons a minute, and the average 5 gal-
lons a minute. Many springs that are not tabulated were ob-
served. Their flow was between 1 and 2 gallons a minute. These
springs are fed by water that seeps from the hillside in the loose
and unconsolidated residual material derived from the weather-
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ing of the Pottsville formation, and it is probable that the water
issuing from these springs has not descended to any great depth
in the formation. Fulton Springs, in Sec. 25, T. 16 S., R. 3 W.,
has a yield which fluctuates between 5 and 10 gallons a minute,
depending upon local rains. The water is caught in an excavated
basin 10 feet square and 10 feet deep and is bottled and sold as
Fulton Spring water. Another commercial water is obtained
from the Allbritton Spring, in sec. 17, T. 14 S., R. 3 W. Here a
sunken tile, 3 feet in diameter, serves to collect the water, which
flows at the rate of approximately 4 gallons a minute. It has a
slight hydrogen sulphide odor, and a small amount is marketed
in Birmingham.

It is improbable that large yields can be obtained from wells
drilled in the Pottsville formation in Jefferson County. Proba-
bly 25 gallons a minute for an 8-inch well is the maximum that
can reasonably be expected.
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•= JEFFERSON COUNTY. ALABAMA
iy J ,ck T K.cld

with a secnon on LINEAMENTS
By Karen E. Richier

ABSTRACT

The Cumberland Plateau and Valley and Ridge physiographic tec
tions in JeMprson County are underlain by more than 10.000 feet of
s«lnnpntjry 'ocks 'hat range m .V)e from Cambrian to Holoccne This
.110^ includes the Wjrnor Basin of the Cumhi'Hjrtl P' jrcau and the
Siiminqham annclinonum. Cahaba synclinunum. jnu the western edge
of the Coosa synchnorium of the Volley and Ridge. The Warrior Basin
is underlain by gently dipping rocks of the Potts»ille Formation and is
characterised by northwest oriented normal faults. The Valley and
Ridge section n characterized by northeast-oriented folds and thrust
faults. Areal geology is presented on 7% minute topographic maps at a
scale of 1 48.000 Specific data on each structural feature are presented
in table form.

INTRODUCTION

This atlas includes} geologic maps of Jefferson County
and brief descriptions of the rock types present. Structural
features presented include faults, folds, and major lineaments
observed on recent earth satellite and aerial imagery (maps 1-
29; appendices A and 8),

Areal geology and structural features are presented on
7'/i-mmute topographic quadrangle maps at a scale of
1.48,000. Data presented on these maps and in the appen-
dices have been compiled from puolished and unpublished
reports and maps, office studies, and field observations, ./uch
of the data presented <n this atlas have been adapted from
Kidd and Shannon (1977). The maps and appendices are con-
sidered preliminary and subject to future revision as the
Geological Survey acquires more data. The Pottsville Forma-
tion m Jefferson County has been treated as one unit in this
report. Known faults and strike and dip symbols have been
added to the geologic maps to indicate the general inclination
of the beds.

Jefferson County if covered by 31 7V4-minute topo-
graphic quadrangle maps (fig. 1). This study, however, does
not include the Sipsey, Goodspnngs, Montevallo NW, and
Blocton NE quadrangles, as their combined coverage of Jef-
ferson County is less than 4 square miles.

ACKNOWLEDGMENTS

The author gratefully acknowledges the numerous
individuals who assisted the investigation. The following
provided information or access to information on the geology
of Jefferson County-H. T. Williams, Chief, Division of
Safety and inspection, Department of Industrial Relations;
the late Or. George F. Brockman, University of Alabama in
Birmingham; United States Steel Corporation; Robert Carr,
Black Diamond Coal Company; and Thomas A. Simpson and
Dr. William G. Hooks. University of Alabama. Special ac
knowlertgment is given to Samuel W. Shannon of the Ala
bama Highway Department who contributed much of the
original work IKidd and Shannon, 1977) utilized in this
report.

PREVIOUS INVESTIGATIONS

McCalley (1898) mapped the outcropping coal seams n
the Warrior Basin, including western Jefferson County Tne
outcrop patterns of the coal seams clearly indicate the m.nor
structural Features of the area, including the Sequatcnie jna
Blue Creek anticlines, the Coalburg and Blue Creek syncimes.
and the Valley and Ridge structural front located jlonq me
western limb of the Birmingham anticlinorium. Charles Butts
has published more on the geology of Jefferson County than
perhaps any other individual. Butts (1907) mapped numerous
structural features and coal seams in the eastern part of the
county in the Cahaba coal field. Burchard and Butts (1910)
studied the iron ores, fuels, and fluxes h the Birmingham
area and included a geologic map of the Birmingham Valley.
One of the most comprehensive geologic investigation! in the
Birmingham area wes by Butts (1910). A general discussion
of numerous geologic exposures in Jefferson County is given
in "The Paleozoic rocks" (Butts, 1926). Butts discussed the
paleontology, structure, and distribution of Paleozoic rock
units throughout north Alabama, including Jefferson County.
A description of the geology in the southeastern part of the
county is included in "Bessemer and Vandiver quadrangles"
by Butts (1927).

Numerous structural features were mapped by Semmes
(1929) in Jefferson County. Hooks (1961) and Vemon
(1937) mapped parts of the southern portion of Birmingham
Valley, including the structurally complex areas of McAshan
and West Rock Mountains. Simpson (1965) mapped a part of
southeast Jefferson County and illustrated the relationships
between surface and subsurface structural features in the
south-central part of Jefferson County where data have been
obtained from outcrops and iron ore mines. Thomas (1972)
described the Mississippian rock units in the county Self,
Neathery, and Jacks (1975) compiled a map on the structural
features of Alabama, including Jefferson County, and discus-
sed the characteristics of the major named features. A recent
investigation of the Valley and Ridge province m Jefferson
County by Kidd and Shannon (1977) presented areal geolo-
gic maps with modifications from previously published re-
ports. In addition to the above, a number of published and
unpublished reports, theses, dissertations, and maps contain
data on the geology of Jefferson County and are referenced
in this report.

PHYSIOGRAPHIC SETTING

Jefferson County is located in the southernmost ex ten
sions of the Appalachian Valley and Ridge and the Aopaia
chian Plateaus physiographic provinces. The southeastern
part of Jefferson County lies in the Alabama Val ley <,nd
Ridge section of the Appalachian Valley and Ridge province,
and the northwestern part of the county lies m the Cumber-
land Plateau section of the Appalachian Plateaus province.
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The Alabama Valley and Ridge section consists of
northeast-southwest-trending valleys and ridges and nciudes
Birmmgnam Valley, Cahaba Ridges. Canaba Vai 'ev, jnd
Coosa Ridges. The Cumberland Plateau section is cnaracter
istically a dissected plateau of moderate relief and .ndudes
the Warrior Basin and the southern extension of Murpnrees
Valley and Blount Mountain (Sapp and Emplamcourt. 1975).

The Birmingham Valley is aoproximately 45 miles long
and ranges from 3 to 7 miles in width. It extends from near
the Jefferson St. Clair County boundary m the northeast to
near the Tuscaloosa Bibb-Jefferson County boundaries to the
southwest. The south western end of the valley is obscured by
Coastal Plain sediments south of the Bucksville area, and the
northeastern end of the valley merges .vith 3ig Canoe Valley
in western St. Clair County. Birmingham Valley is bounded
on the northwest by an escarpment formed by the Pottsville
Formation. This escarpment includes Rock Mountain along
the southwestern edge of the valley and Sand Mountain
along the northwestern edge. The northern part of Birming-
ham Valley is bounded by the southwestern extensions of
Murphrees Valley and Blount Mountain and merges with Big
Canoe Valley in St. Clair County. The southeastern side of
Birmingham Valley is bounded by escarpments formed by
the Parkwood and Pottsville Formations. These escarpments
are known locally as Shades and Little Shades Mountains.
The central part of the Birmingham Valley is separated into
two smaller valleys by Flint Ridge. Opossum Valley lies to
the west of Flint Ridge and Jones Valley to the east.

Red Mountain, which is located along the eastern side
of the Birmingham Valley, is a narrow prominent ridge that
trends northeast-southwest and separates Shades Valley on
the southeast from Jones Valley on the northwest. Red
Mountain is so named for the characteristic red soil and rocks
of the iron-bearing Red Mountain Formation which crops out
along the crest.

The Cahaba Ridges are located in eastern Jefferson
County between Birmingham and Cahaba Valleys. The Caha-
ba Ridges consist of a group of parallel, linear, northeast-
southwest-trending ridges and valleys formed by the sand-
stones and shales of the Pottsville and Parkwood Formations.

Cahaba Valley is located between the Cahaba Ridges
to the northwest and the Coosa Ridges to the southeast.
Cahaba Valley in Jefferson County is about 10 miles long and
2 to 3 miles wide. The valley is underlain predominantly by
non-resistant carbonate and shale beds that are generally
highly folded and faulted. The Cahaba Valley-Cahaba Ridges
boundary is marked by the Helena fault and a long, narrow
valley developed upon the shales of the Rome Formation.

The Cahaba Valley is bounded on the southeast by the
Coosa Ridges, which consisuif northeast southwest trending,
subparallel ridges and valleys formed by sandstones and
shales of the Pottsville and Parkwood Formations. In Jeffer-
son County, the Coosa Ridges an) bounded on the northwest
by Oak Mountain, a prominent escarpment overlooking the
Cahaba Valley.

The Cumberland Plateau section in northern and west-
ern Jefferson County consists of Blount Mountain, Mur-
phrees Valley, and the Warrior Basin. Blount Mountain is a
prominent steep-sided dissected plateau underlain by gently
dipping beds of the Pottsville Formation. In Jefferson
County, Blount Mountain is bounded on the south and
southeast by Birmingham Valley and on [he west by Mur-
phrees Valley. Murphrees Valley is a faulted anticlinal valley
that contains inner valleys and ridges. Murphrees Valley is
bounded on the west by the Warrior Basin and merges with
Birmingham Valley to the soutn. The Warrior Basin is a broad
dissected upland developed upon gently dipping beds of the
Pottsville Formation.

GENERAL GEOLOGY

Jefferson County is underlain by more than 10.000 feet
of sedimentary rocks (table 1) that are generally flat-lying m
the northwest and folded and faulted in the southeast. The
flat-lying rocks of the Warrior Basin in northwestern Jeffer
son County are separated from the faulted and folded rocks
of the Valley and Ridge in southeastern Jefferson County by
the Appalachian structural front, a tectonic zone located
along the northwestern edge of the Birmingham Valley.

Exposures of bedrock in Jefferson County range in age
from Cambrian to Pennsylvanian (fig. 2). Mixed carbonate
and clastic rocks of Cambrian age are generally exposed along
the axes of the eroded anticlines and adjacent to the rna/or
thrust faults. Rocks ranging in age from Cambrian to Missis-
sippian, including clastic and carbonate formations, occur
along the flanks of the anticlines, and resistant sandstones
and shales of Pennsylvanian age underlie the Warrior 3asm
and cap the higher ridges in the county. Sand, clay, and grav-
el deposits of Late Cretaceous age occur as outliers near the
boundaries with Tuscaloosa and Bibb Counties. Unconsoii-
dated alluvial deposits of Quaternary age, composed mainly
of clay, sand and gravel, occur along and generally parallel
to the streams and rivers in the area and as isolated terrace
deposits in areas away from the present streams. These latter
deposits were formed when beds of ancestral streams m the
area were at higher elevations than today's streams.

CAMBRIAN

ROMi FORMATION

The Rome Formation is about 500 feet thick and con-
sists of greenish-gray and grayish-red shale with rare thin beds
of argillaceous limestone, chert and sandstone. The Rome
crops out only in the Cahaba Valley in a thin belt adjacent
to the Helena thrust fault.

CONASAUGA FORMATION

The Conasauga Formation consists of thin-bedded,
dark- to brownish-gray sublithographic limestone, light-
olive to medium-gray shale, and brownish-gray dolomite.
Chert locally occurs in the residuum as thin prismatic frag-
ments. The Conasauga is estimated to be 1,100 to 1,900
feet thick and occurs throughout Jones and Opossum Valleys
but is absent in the Cahaba Valley (Butts, 1910).

KETONA DOLOMITE

The Ketona consists of 400 to 600 feet of relatively
pure chert-free light-brownish-gray to yellowish-gray crystal
line thick-bedded dolomite with lesser amounts of brownish-
gray dolomite occurring near the contact with the underlying
Conasauga Formation. The Ketona is present throughout the
Cahaba and Opossum Valleys and Jones Valley north of
McCalla; south of the McCalla area, the Ketona is absent.

CAMBRIAN AND OROOVICIAN

KNOX GROUP UNDIFFERENTtATEO

The Knox Group consists of medium- to light-gray
thick-bedded cherty dolomite with lesser amounts of lime-
stone and dolomitic limestone. The Knox generally weathers
to irregular boulders and fragments of light-gray to grayish-
pink chert and is generally unfossiliferous, although crypto-
zoans and gastropods occur locally. The Knox occurs
throughout Jones, Opossum, and Cahaba Valleys and is esti-
mated to be approximately 2.000 feet thick in the Birmmg-



i
5 o

11 f
I

Onkw«c««i MfMhllM«nu«Md

Hi if? •i
If

i!
If if

8

8
8
§

8
5 i

i
0

i
8
if

i
ft

a
i 'u?*t

{i i
i

1
ft i

i
8

i ,i'
1



ham area (Buns, 1926). At Tannehill near the southern part
of the county, the Knox is estimated to be approximately
1,500 feet thick (Hooks, 1961). In Cahaba Valley in the
southeastern part of the county and in Murphrees Valley near
the northeastern county boundary, the Knox is 3,000 feet
thick or greater (Butts, 1910). The Knox consists predomi-
nantly of the Copper Ridge Dolomite in the Birmingham
area. In the Cahaba Valley, the Knox Group consists of, in
ascending order, the Copper Ridge Dolomite, Chepultepec
Dolomite, Longview Limestone and Newala Limestone. The
Copper Ridge and Chepultepec are mapped as Knox Group
undifferentiated, and the Longview and Newala are mapped
with the overlying Ordovician undifferentiated.

ORDOVICIAN

OROOVICIAN UNOIFFERENT1ATED

This unit includes rocks in the subsurface in the Warrior
Basin in western Jefferson County and rocks exposed in Ca-
haba Valley in eastern Jefferson County. The Ordovician
undiffarantiatad rocks in the Warrior Basin are equivalent in
part to the Chickamauga Limestone of Birmingham Valley
and the Stones River, Nashville, Eden, Maysville, and Rich-
mond Groups of north Alabama and Tennessee. The Ordovi-
cian undifferentiated in the Warrior Basin consists predomi-
nantly of 700 to 800 feet of brownish- to light-gray jublitrio-
graphic to crystalline limestone. The upper and lower parts of
the unit locally grade into calcareous sandstone. In Cahaba
Valley, the Ordovician undifferentiated consists of approxi-
mately 2,300 to 2,600 feet of medium-bedded light- to dark-
to very dark-gray sublithographic to very coarsely crystalline
limestone that is fossiliferous and (or) cherty in part. This
interval has been subdivided by some previous authors into as
many as five separate formations based on color, fossil con-
tent, and chert content Because of the lack of exposures of
these rocks, maps in this atlas indicate these rocks as one
lithologic unit. The lower part of this unit includes the un-
differentiated Newala Limestone and Longview Limestone
of the upper part of the Knox Group.

ATTALLA CHERT CONGLOMERATE MEMBER:
CHICKAMAUOA LIMESTONE

The Attalla Chert Conglomerate Member at the base of
the Chickamauga Limestone occurs in scattered areas in the
region, primarily in Jones Valley, and consists of two litho-
facies: a light-gray to light-brownish-gray very coarse-grained,
angular chert and quartz sandstone; and a reddish-orange con-
glomerate composed of well-rounded chert clasts up to 12
inches in diameter in a matiix of finer grained, angular to
subroundad chert fragments. These two lithofacies are locally
gradational, as at Ward Park, in Green Springs, but the two
types are generally segregated. Bedding features are generally
absent, but exposures along Five Mile Creek in the SW comer
of sec. 25, T. 16 S.. R. 2 W., show well-developed graded bed-
ding and cross bedding. Where present, the average thickness
of the Attalla is about 20 feet and the maximum thickness is
50 feet

CHICKAMAUOA LIMESTONE

The Chickamauga Limestone consists of 200 to 500 feet
of thin- to medium-bedded sublithographic fossiliferous lime-
stone and includes some argillaceous and crystalline lime-
stone, shale and rare bentonite interbeds. The limestone is
reddish- to greenish-gray near the base, but the remainder is
light-gray to bluish-gray. Bryozoans, brachiopods, and corals
are the most abundant fossils in the formation. The best ex-
posures in the county are in the abandoned quarries on Red

Mountain adjacent to Gate City. The Chickamauga does not
occur in the Cahaba Valley, but the upper part of the Ordovi-
cian undifferentiated may be a time equivalent.

SEOUATCHIE FORMATION

The Sequatchie Formation in Jefferson County is ex-
posed in the Red Mountain Expressway Cut where it consists
of 0 to 2.5 feet of moderate-red to yellowish-gray and
moderate-pink to dusky-red mottled fossiliferous limestone
that contains pink, yellow, and green calcite grains. The lime-
stone contains interbedded grayish-red siltstone up to 1 foot
in thickness. The Sequatchie may extend into the subsurface
of the Warrior Basin in northern Jefferson County but is
absent south of the Birmingham area and in the Cahaba
Ridges and Cahaba Valley (Drahovzal and Neither/, 1971).

SILURIAN

RED MOUNTAIN FORMATION AND
SILURIAN UNDtFFERENTIATEO

The Red Mountain Formation and the Silurian undif-
ferentiated consist of dark-reddish-brown to olive-gray silt-
stone, sandstone, and shale; olive-gray to grayish-pink lime
stone; and hematite beds 6 to 30 feet thick. The limestone
occurs predominantly in the southern part of the Birming-
ham Valley and in the subsurface of the Warrior Basin. The
Red Mountain Formation as defined in this atlas includes all
Silurian rocks in Jefferson County southeast of the Warrior
Basin. The Silurian undifferentiated includes rocks in the sub-
surface of the Warrior Basin in Jefferson County equivalent
to the Red Mountain Formation of southeastern Jefferson
County and the Wayne Group and Brassfield Limestone of
north Alabama. In the southeastern part of the county, the
Red Mountain Formation crops out in a fault block along the
southeastern boundary of the Cahaba Ridges adjacent to the
Helena fault Southeast of the Helena fault the Red Mountain
is absent The Red Mountain Formation and the Silurian
undifferentiated are 200 to 500 feet thick in the Birmingham
Valley and in the subsurface of the Warrior Basin. The Red
Mountain is approximately 360 feet thick or less in the sub-
surface of the Cahaba Ridges on the basis of exposures on the
southeast limb of the Birmingham anticline.

DEVONIAN

DEVONIAN UND4FFERSNTIATED

One hundred twenty feet of Devonian undifferentiated
rocks have been penetrated in an oil-and-gas test well in the
southwestern part of Jefferson County. The Devonian undif-
ferentiated rocks consist of light-olive-gray to white to yel-
lowish-gray finely crystalline siliceous, cherty, glauconitic,
dolomitic limestone. The limestone contains brachiopods and
possible chitinozoans. The Devonian undifferentiated rocks
are overlain by the Chattanooga Shale and underlain by
Silurian undifferentiated rocks. The relationship of the sub-
surface Devonian undifferentiated rocks of the Warrior
Basin to the Devonian Frog Mountain Sandstone of the
Valley and Ridge province is uncertain.

FROG MOUNTAIN SANDSTONE

The Frog Mountain Sandstone is older than the Chatta-
nooga Shale and consists of medium- to thick-bedded dusky
red and light- to dark-gray coarse-grained hematitic sandstone
and light- to dark-gray hematitic sandstone and pebble con-
glomerate. Small amounts of chert and shale occur locally
The Frog Mountain occurs throughout most of the south



eastern part of Jefferson County but is absent in the western,
northern, and northeastern parts of the county. Measured
sections in Birmingham and Cahaba Valleys indicate the
formation is 0 to 36 feet thick. An isopach mao of the Frog
Mountain indicates an anomalous thickening in southern
Jefferson, eastern Tuscaloosa, and northern Bibb Counties
where the formation may be greater than 40 feet in thickness
(Kiefer, 1970).

CHATTANOOGA SMALf

Typical Chattanooga Shale consists of brownish-black
silty fissile shale and locally may include thin beds of sand-
stone. Only one outcrop of the typical Chattanooga was ob-
served in Jefferson County; 10 feet or more of brownish-
black shale crops out in the stream bed of Valley Creek near
West Rock Mountain. In Cahaba Valley, the Chattanooga
crops out approximately 0.5 mile east of Leeds and consists
of 2 feet of purple shale (Butts, 1910). In the subsurface of
the Warrior Basin, the Chattanooga consists of 5 to 15 feet of
brownish-black silty, pyritic, carbonaceous shal« that grades
into fine-grained quartzose sandstone.

MISSISSIPPIAN

MAURY FORMATION, FORT PAYNE CHERT,
AND TUSCUMMA LIMESTONE

The Maory Formation Is overlain by the Fort Payne
Chert and consists of 1 to 3 feet of greenish-gray to grayish-
red thinly laminated shale that commonly contains phos-
phate nodules. The Meury occurs sporadically throughout the
Birmingham area and, because of its limited thickness, is
mapped with the overlying Fort Payne and Tuscumbia. The
Fort Payne Chert in most exposures is highly weathered
and consists of 90 to 200 feet of grayish-orange to light-gray
bedded fossiliferous chert In the northern part of the coun-
ty, unweathered Fort Payne Chert consists of dark-gray sub-
lithographic limestone and dense dark-gray chert. Chert beds
in the Fort Payne are distinct; they range in thickness from a
few inches to 2 feet and have irregular to smooth bedding
surfaces that are commonly separated by thin shaly zones.
The most characteristic fossils are crinoid columnals, brechic-
pods, and corals.

The Tuscumbia Limestone overlies the Fort Payne Chert
and consists of thick-bedded medium-dark- to medium-gray
crystalline, oolitic, sublithographic and bioclastic limestone
that locally contains minor amounts of chert. Reported
thicknesses of the Tuscumbia in the Birmingham Valley range
from 80 feet at Venn's Quarry near Trussville (Butts, 1926)
to approximately 70 feetTn the subsurface in the Greenwood
area (Newton, Copeland, and Scarbrough, 1973). In the sub-
surface on the southeastern edge of the Warrior Basin and in
the subsurface near the •irmingham Valley-Cahaba Ridges
boundary, the Tuscumbia is approximately 110 feet thick.
The Tuscumbia does not occur in the Cahaba Valley and is
rarely exposed in the Birmingham area; it has been included
on the maps with the Fort Payne Chert and the Maury
Formation.

PRIDE MOUNTAIN FORMATION

The Pride Mountain Formation consists of 120-420 feet
of dark-gray fissile cley shale, locally occurring thin beds of
siltstone or fine-grained quartzose sandstone, and a basal
bed of oolitic limestone up to 8 feet in thickness. Siderite
nodules and marina invertebrate fossils are common at some
localities. The formation is generally poorly exposed, how-
ever, good exposures can be seen at Venn's Quarry north of
Trussville. Where the Hartselle Sandstone is absent, the

'Pride Mountain Formation is indistinguishable from the
Floyd Shale and is mapped as a part of that unit.

HARTSELLE SANDSTONE

The Hartselle Sandstone is composed mainly of clean,
well-sorted light-colored very fine- to medium-grained cross-
bedded quartz sandstone which weathers to a sandy soil.
Two main lithofacies are present in Jefferson County; a
medium- to very thick-bedded fine- to medium-grained
orthoquartzite is predominant in the Birmingham Valley,
and a mainly thin- to medium-bedded very fine- to fine-
grained partly argillaceous sandstone occurs in the Cahaba
Valley. The Hartselle thins to the southwest in both valleys
and is absent near the county boundary. Where present,
the Hartselle is as much as 120 feet thick.

BANOOR LIMESTONE

The Bangor Limestone consists of medium- to medium-
light-gray medium-bedded primarily bioclastic or oolitic
limestone. Beds of argillaceous end sublithographic limestone
and shale occur locally. The Bangor is more than 500 feet
thick in the northern part of the county (Thomas, 1972),
thins to the south, and is absent in the southern part of the
county. The Bangor is not expoead in the Cahaba Valley.
Outcrops rarely exceed 160 feet in thickness es the formation
readily weathers to a dark-brown soil. The beat exposures in
the county are in the abandoned quarriea 1 mile southwest of
Trussville and along the railroad track at the northeast end
of Norris Railroad Yards in Irondale.

FLOYDSHALE

The Floyd Shale consists of dark-gray clay shale which
locally contains thin bads of siltstone. Outcrops are rare as
the Floyd readily weathers to a brown or light-gray massive
clay. Floyd Shale has been extensively mined for use in the
ceramic industry 2 miles west of Greenwood and at Leeds.
The formation is 0 to 600 feet thick in Birmingham Valley
and in the subsurface of the Warrior Basin. In the Cahaba
Valley and in the subsurface of the Cahaba Ridges, the Floyd
is 300 to 1,000 feet thick.

MISSISSIPPIAN AND PENNSYLVANIAN

PARKWOOO FORMATION

The Perkwood Formation is composed of interbedded
sandstone, shale and mudstone. The sandstone is light to
medium gray, vary fine to fine grained, argillaceous, mica-
ceous, and locally cross bedded and ripple marked. Sandstone
beds range from less than 1 inch to 6 feat in thickness. Upon
weathering, the sandstones become reddish-brown and com-
monly exhibit spheroidal weathering. Shales and mudstones
in the Parkwood art medium to dark gray and commonly
micaceous. Shale bads range from thin and fissile to massive,
and generally weather brownish gray. The Perkwood is absent
in the subsurface in the northwestern part of the county and
thickens to a maximum of approximately 2,600 feet in the
Cahaba Valley in the southeastern pan of Jefferson County
(Thomas, 1972).

PENNSYLVANIAN

POTTSVILLE FORMATION

The Pottsville Formation consists of alternating beds of
sandstone and shale with numerous coal seams and associated
beds of jnderclay. Sandstones near the base of the formation



consist predominantly of orthoquartzites with locally occur-
ring beds of quartz pebble conglomerate. Sandstones m the
upper part of the formation are generally subgraywjCK?s
composed of quartz and metamorphic rock fragments The
upper part of the Pottsville also contains most of ve eco-
nomically important coal seams.

In Jefferson County, the Pottsville ranges from approxi
mately 100 feet in thickness where the basal oart of the for
mation crops out along the northwest flank of the Birming-
ham anticlinorium to approximately 2.800 feet in thickness
in the subsurface of the Warrior Basin. In the Cahaba Ridges
and Cahaba Valley, the Pottsville ranges from approximately
100 feet in thickriess along Shades Mountain to possibly as
much as 5,100 feet in thickness along the axial trace of the
Cahaba syncline (Butts, 1910).

CRETACEOUS

TUSCALOOSA GROUP

COKER FORMATION

The Coker Formation consists of unconsoddated beds
of sand, clay, and gravel. The sand is generally fine- to
coarse-grained grayish-orange to pale-reddish-brown quart/.
The clays range from light gray to pale purple to moderate
pink. Very pale-orange to grayish-orange quartz and chert
gravel generally occur near the base of the formation. Sec-
ondary deposits of iron oxide (geothite-limonite) may occur
locally in economic concentrations where the Tuscaloosa
Group overlies deeply weathered limestone. The Coker
occurs as isolated outliers in the southern part of the county
where it reaches a maximum thickness of 60 feet.

QUATERNARY

QUATERNARY (?) GRAVELS

At several places in the Cahaba Valley and at one place
near Chalkville, there occur unconsolidated to semiconsoli-
dated deposits of sand, gravel, and clay of undetermined age.
The deposits consist of quartzite pebbles and cobbles and
some chert cobbles (ranging up to 10 inches in diameter) in
a matrix of angular to subrounded chert fragments and (or)
fine- to very coarse-grained quartz and chert sand. One of the
best exposures is along Interstate Highway 20 at Pine Ridge
near Leeds where about SO feet of these deposits is exposed.

HIGH TERRACE

Unconsolidated deposit*of sand and gravel of Quater-
nary age occur at varying ettvations above streams in the
southern part of the Traffofrf quadrangle and in the north-
western part of the Pinson quadrangle. The gravels are com-
posed of well-rounded quartz, quartzite, and chert pebbles
and cobbles. The pebbles average less than 3 inches in diam-
eter, but cobbles may reach a diameter of 6 inches. Thickness
is generally less than 10 feet (Butts, 1910).

LOW TERRACE AND ALLUVIUM

Along and immediately adjacent to the larger streams
in the county are relatively recent unconsolidated deposits of
gravel, sand, and silt. The constituents of these deposits have
been eroded from the underlying bedrock and transported
and deposited by the streams along which they occur. Cherr
and quartz fragments are the main components of the coarse
material, but locally, fragments from any of the o'der rock
units may occur. Thickness of these deposits rarely exceeds
30 feet.

STRUCTURAL GEOLOGY

Jefferson County is located in two structurally dist inct
physiographic provinces: the Appalachian Plateaus province
to the northwest and the Valley and Ridge province to the
southeast. The Appalachian Plateaus province in Jefferson
County is characterized by gently dipping rocks of the Potts-
viile Formation and northwest-oriented normal faults of rela-
tively minor displacement. The area includes three regional
structural features, which are. from west to east, the Arkadel-
phia syncline, Sequatchie anticline, and Coalburg synclme.
These regional features are broad, relatively shallow struc
tures m Jefferson County. Wrench faults occur locally along
the Warrior Basin-Birmingham anticlinorium boundary, and
a small number of northeast-trending normal faults occur
throughout the basin. Thrust faults are rare and occur along
the southeast boundary of the Warrior Basin. High-angle
reverse Faults are also rare in the basin. Faults that could not
be classified in this report due to insufficient data were as-
sumed to be normal, but future data may prove otherwise.
Di'ia.:led information on the known faults and folds in Jeffer
son County are presented in appendices A and B.

The Alabama Valley and Ridge section of the Valley
and Ridge province is represented by the Birmingham Valley.
Cahaba Valley. Cahaba Ridges, and Coosa Ridges physiogra-
phic districts and is characterized by northeast-trending anti-
clinal and synclinal structures. The major anticlinal structures
are generally cut longitudinally by thrust faults. Numerous
normal faults are present; reverse and wrench faults are also
present locally. The major structural features include the
Birmingham anticlinorium, Cahaba synclinorium, and north-
western edge of the Coosa synclinorium. The major faults in-
clude the Opossum Valley. Jones Valley, and Helena thrust
faults. Most of the normal faults illustrated on the accom-
panying maps of the southeastern limb of the Birmingham
anticlinorium are from underground iron-ore mine data and
unmined areas of this part of the anticlinorium may also con-
tain similar faults.

APPALACHIAN PLATEAUS PROVINCE

WARRIOR BASIN

Numerous faults have been mapped in the Warrior
Basin in Jefferson County, both on the surface and in coal
mines (fig. 2). The majority of the faults mapped are normal
and generally strike northwesterly. Displacements of the
normal faults range from a few feat to as much as 250 feet.
Along strike, displacement is generally greater near the mid-
dle parr of the fault with decreasing displacement toward the
extremities. Also, displacements are generally proportional to
the apparent lengths of the faults. Many of the northwesterly
striking faults occur in belts, or zones, that extend in a
northerly direction for several miles.

Several of the northwesterly oriented faults in the War-
rior Basin exhibit a slightly sinuous or arcuate strike. Thrust
faulting in the Warrior Basin is confined to areas immediately
adjacent to the northwestern limb of the Birmingham anti-
clinorium and is apparently associated with the Opossum
Valley fault zone. Several wrench faults have been mapped
extending across the northwest limb of the Birmingham
anticlinorium into the Warrior Basin. A major thrust-wrench
fault west of Bessemer offsets Rock Mountain from West
Rock Mountain.

Beds of sedimentary rock in the Warrior Basin generally
d;p gem'y to the southwest except where locally disturbed
by faulting or folding. Folds in the Warrior Basin range from
small "'ol's" present in mines and outcrops to broad shallow
regional features such as the Sequatchie anticline or Coalburg



syncline. Steeply dipping beds occur along the axis of the
Blue Creek anticline, and beds are steeply dipping to over-
turned along the southeastern border of the basin aaiaceit to
the Opossum Valley fault zone. The steeply dippmq or over-
turned beds along the southeastern edge of the basm general
ly become nearly horizontal within relatively short ais-
tances. Beds located a mile or more from the southeastern
edge of the basin usually dip 10* or less.

Cotlbvrg Sync/'Vw.-The Coal burg syncline, broad and
relatively flat-lying, is located between the Sequatchie anti-
cline on the northwest and the Birmingham anticlinorium on
the southeast. The northwestern flank of the syncline merges
with the southeastern flank of the Sequatchie anticline.
Rocks along the southeastern limb of the syncline adjacent
to the Birmingham anticlinorium are steeply dipping to over-
turned. Numerous northwest-oriented normal faults occur
throughout the Coalburg syncline in northwest Jefferson
County. The Coalburg syncline apparently dies out south-
west of Bessemer near the Jefferson-Tuscaloosa County
boundary.

Stquatchit Anticlint.-Th* southwestern end of the Se-
quatchie anticline extends into western Jefferson County.
The Sequatchie anticline trends northeasterly and is asym-
metrical to the northwest throughout most of its length;
however, in Jefferson County the anticline is symmetrical. In
northeast Alabama, the northwestern limb of the Sequatchie
anticline is cut longitudinally by a thrust fault; however, in
Jefferson County the anticline does not appear to be faulted
and is mapped as a simple anticlinal structure. In southwest-
ern Jefferson County, the Sequatchie anticline apparently
dies out in the Poraville Formation as shown by outcrop pat-
terns of various coal bads (McCalley, 1898). Bed* on the
flanks of the anticline generally dip leas than 10*.

Artodtlptu* 5)rnc//inr~The Arkadelphia (Warrior) syn-
cline parallels the Sequatchie anticline on the northwest and
extends through southwestern Jefferson County. The Arka-
delphia syncline is mapped in the sandstones and shales of
the Poraville Formation and apparently extends into north-
east Tuscaloosa County as evidenced by the structure of the
base of the Mary Lee coal seam in the Pottsville Formation
(Diamond, Murrie, and McCulloch, 1976). The Arkadelphia
syncline reportedly dips steeply on the east flank and gently
on the west flank (Culbertson, 1984).

Blut Crw/r Anticlint.-T^t Blue Creek anticline is locat-
ed in Jefferson and Tuscaloosa Counties in the southeastern
part of the Warrior Basin. The anticline is asymmetrical to
the northwest, strikes northeast-southwest, and is similar to
the Appalachian anticlinal structures. Both the northern and
southern extensions of the Blue Creek anticline merge into
the Birmingham anticlinorium and are cut longitudinally by
thrust fault*. The northernmost thrust fault I* the southwest-
ern extension of the Opossum Valley thrust fault

Bluf Cntk Synclim.-Tt* Blue Creek syncline is located
in southwest Jefferson and northeast Tuscaloosa Counties
between the Blue Creek anticline on the northwest and the
Birmingham anticlinorium on the southeast. The syncline is
asymmetrical to the northwest Beds along the southeast
flank are steeply dipping to overturned, but they are gently
dipping along the northwest flank. The Blue Creek syncline
contains predominantly northeast-trending synclinal and anti-
clinal folds and northwest-trending faults. Displacement of
coal seams by faulting is readily apparent on aeriel photo-
graphs of strip-mined areas.

VALLEY AND RIDGE PROVINCE

In Jefferson County, the Valley and Ridge province in-
cludes the Birmingham anticlinorium, Cahaba synclinorium,
and the northwestern part of the Coosa synclinorium. The

province consists of northeasterly trending valleys and ridges
produced by differential weathering of rocks along the north-
easterly trending anticlinal and synclinal structures. Several
major thrust faults and numerous normal faults that generally
parallel or subparallel major anticlinal structures also occur m
Jefferson County in the Valley and Ridge province. Reverse
and wrench faults are rare. The distribution and occurrence
of many normal and reverse faults are known from mine
data. Similar faulting may also occur throughout southeast-
ern Jefferson County where mine, data are lacking. Several
areas of complexly folded and faulted rocks occur in Jeffer-
son County and include McAshan Mountain, West Rock
Mountain, and areas adjacent to the major thrust faults.

Several structures mentioned in the literature and (or)
noted in the field in Jefferson County are not included in this
study due to insufficient data on their limited areal extent.
These structures include faults and folds on Red Mountain at
the Birmingham Expressway (U.S. 280) and 1-20 road cuts
and on the northwest limb of the anticlinorium in road cuts
on 1-65 and the Bessemer-Hueytown road.

Several outliers of Silurian, Cretaceous, and Quaternary
rocks unconformably overlie the Knox Group and may repre-
sent collapse structures. Disturbed bedding exhibited by
some of the outliers indicates the overlying younger rocks
may have collapsed into solution cavities developed in the
Knox carbonates.

MMMNOHAM ANTfCLINOMIUM

Birmingham Anticlin».~Tht Birmingham anticline is an
eroded asymmetrical anticline that trends northeast-south-
west and is located along the central and eastern parts of the
Birmingham anticlinorium. The Birmingham anticline ex-
tends to the southwest into Tuscaloosa and Bibb Counties
where it is obscured by overlying Cretaceous sediments. The
anticline extends to the northeast into western St. Clair
County. Rocks along the southeastern limb generally dip to
the southeast at 45* or less. Rocks along the axial trace and
northwestern limb are generally disturbed and range from
gently dipping to vertical or overturned. The axial trace of
the anticline it located in rock* of the Conasauga Formation
throughout most of its length in Jefferson County; however,
in the northeastern pan of the county, the axial trace is
mapped in the overlying Ketona Dolomite and Knox Group.
The east flank of the Birmingham anticline forms the east
flank of the Birmingham anticlinorium and includes rocks
of Cambrian to Pennsytvanien age. The west flank of the
anticline is generally in rocks of Cambrian to Cambrian-Ordo-
vician age.

Blount Mounttin 5ync//ne.-The Blount Mountain syn-
cline strikes northeast southwest and is located between the
Birmingham anticline and the northwest flank of the Birm-
ingham anticlinorium. In Jefferson County, the Blount
Mountain syncline extend* from the southwestern end of
Blount Mountain in the northeastern part of the county to
near Bessemer in the southern part of the county. Blount
Mountain syncline varies from asymmetrical to overturned in
the Bessemer area to symmetrical near Birmingham and
northwestward (Butts, 1910 and 1927). The axial trace of
the syncline is in the Knox Group or older rocks in Jefferson
County, except in the northeastern part of the county where
rocks of Cambrian to Pennsylvanian age crop out along the
axial trace southwest of Blount Mountain. This part of the
syncline in northeast Jefferson County is marked by thrust,
normal, and wrench faults.

Opossum VtUty Ftult tnd Wyttm fau/r.--The Opossum
Valley thrust fault is located along the northwestern limb of
the Birmingham anticlinorium. It has a displacement of 7,000
feet or more where rocks of the Conasauga Formation, Ke-



tona Dolomite, or Knox Group are faulted into juxtaposition
with younger Paleozoic rocks. Numerous faults and fault
splays are associated with the Opossum Valley fault, and for-
mations immediately west of the Opossum Valley fault are
typically overturned, deformed, faulted, and locally unex-
posed. South of Dolomite, the Opossum Valley fault bifur-
cates and the two segments strike southwest and south. The
southwest segment dies out along the northeastern extension
of the Blue Creek anticline. The southern segment, the
Wylam fault, crops out along the eastern sides of West Red
Mountain, West Rock Mountain, and Rock Mountain at least
as far as the Hercules Powder Company west of Bessemer.

Jonts Valley Fault.-The Jones Valley thrust fault is lo-
cated in the central part of the Birmingham anticlinorium
along the west side of Jones Valley and immediately west of
and parallel to the axial trace of the Birmingham anticline.
The Jones Valley fault has an apparent maximum displace-
ment of less than 4,500 feet where the Conasauga Formation
to the southeast has been faulted into juxtaposition with the
Ketona Dolomite and Knox Group to the northeast.

Watt Hock Mountain Structun and Watt End Ami-
c/'Vw.-The West Rock Mountain structure is a wedge-shaped
area between the two major southern splays of the Opossum
Valley fault and includes the West End anticline and the
northeastern extension of the Blue Creek syncline. The West
End anticline is located along the northeastern edge of the
West Rock Mountain structure and trends north to northeast
Beds along the west limb of the anticline are steeply dipping
to overturned, whereas beds along the eastern limb are poorly
defined due to lack of exposure. The northern and southern
extensions of the anticline are terminated against the Opos-
sum Valley fault and fault splays.

The southeastern part of the West Rock Mountain struc-
ture consists of a highly faulted and folded area where Cam-
brian-Ordovician, Ordovician, Silurian, and Missisaippian
Rocks are somewhat randomly juxtaposed. A major thrust-
wrench fault in the area has offset Rock Mountain from West
Rock Mountain by approximately 1,800 feet (Hooks, 1968).

Argo fau/r.-The Argo thrust fault in northeast Jeffer-
son County extends from near Trussville northeastward into
St. Clair County near Argo. The Argo fault strikes approxi-
mately N. 50* E. in Jefferson County and dips to tha north-
west (Butts. 1910). Rocks as young as Missisaippian are local-
ly thrust into juxtaposition with the Knox Group of Cam-
brian-Ordovician age. The southern extension of the Argo
fault has been mapped as far south as one mile northeast of
Roebuck Plaza and includes several splays (Brockman, 1978).

Argo Anticlin».-A northeast-trending anticlinal fold
located between the Cahetoe Mountain syncline and the
southeastern limb of the Birmingham anticlinorium is herein
referred to as the Argo antieelra after the community of
Argo, St Clair County, which liea along the southeastern
limb of the anticline. The AnjQ anticline is asymmetrical to
the southeast and extends from near Springville in northwest
St. Clair County south westward to near Trussville in northern
Jefferson County where it plunges beneath Misaissippian
rocks. The Argo thrust fault parallels the Argo anticline on
the southeast Rock* along the southeastern limb of the Argo
anticline and adjacent to Argo fault are steeply dipping to
vertical in Jefferson County, whereas rocks along the north-
western limb of the Argo anticline dip gently to the north-
west In St Clair County near the Jefferson-St. Clair bound-
ary, beds on the southeast limb of the anticline are overturn-
ed and dip steeply to the northwest.

Rod Gap f«//r.--Red Gap fault, located along Red Gap
on the southeast limb of the Birmingham anticlinorium, is a
right-lateral wrench fault with over 100 feet of vertical dis-
placement (Self, Neathery, and Jacks, 1975) and several hun-
dred feet of lateral movement. The fault strikes N. 78* W.

and its western extension is marked by a displaced "slice"
of the Red Mountain Formation that has been juxtaposed
with the Knox Group.

Cahaba Mountain $ync///i».--The Cahaba Mountain syn-
cline extends from Cahaba Mountain in northwest St. Clair
County to near Trussville in northeast Jefferson County.
Beds along the flanks of the syncline dip gently toward the
axis except along the extreme northwestern flank where
faulting has produced steeply dipping beds. The relatively
low dips and differential erosion along the axial trace have
combined to creat numerous outliers of Hartselle Sandstone
and Fort Payne Chert on the hills and ridges of the synclinal
valley.

Straight Mountain Fault.-Straight Mountain fault marks
the boundary between the Blount Mountain syncline and
Murphrees Valley anticline in Blount Etowah, and north-
east Jefferson Counties. The Straight Mountain fault strikes
northeast, dips 70* to 85* NW., and exhibits a displacement
of several thousand feet (Self, Neathery, and Jacks, 1975).
The southwestern extension of the Straight Mountain fault
becomes obscured in the Knox Group in northeast Jefferson
County near Palmerdale.

Murphraat Vallty Anticlina.-f\* Murphrees Valley anti-
cline is a long, narrow asymmetrical fold that extends from
near Ketona in northeast Jefferson County northeastward
through Blount and Etowah Counties. In Blount and Etowah
Counties, the anticline is characterized by gently dipping
rocks on the northwest limb and vertical to overturned rocks
along the southeast limb (Faust and Neathery, 1960). How-
ever, in northeast Jefferson County, the anticlinal limbs gen-
erally exhibit gently dipping beds on the southeast and steep
to overturned beds on the northwest.

Ithkooda-fotur Fault Sysflam.-The Ishkoode-Potter
fault system consists of a series of parallel and an •chiton
normal faults striking northeastward along the southeastern
flank of the Birmingham anticlinorium. The system contains
high-angle normal fault) that form a well-developed graben
along the northern extension (Simpeon, 1963).

The Potter fault, located along the southern part of the
system, and the Ishkooda fault, located to the north, are the
two major faults within the fault system. The dips of fault
planes vary greatly throughout tha system and throws range
from a few feet to as much aa 400 feet (Simpeon, 1963).

Lift* VaUty Mountain Sfflctfw.-Uttie Valley Moun-
tain syncline is located along the southeastern limb of the
Birmingham anticlinorium and the northwest limb of the Ca-
haba synclinorium. The syncline extend) from near Cahaba
Heights in northeastern Jefferson County southwestwerd to
east Bessemer. The axial trace of this broad, shallow trough
parallel) Little Valley Mountain and the northern half of the
Patton fault along the central part of tha syncline. Through-
out most of it) length, the Little Valley Mountain syncline
is mapped in the sandstones and shales of the Pottsville and
Parkwood Formations.

Shannon Fautt.~Tt* Shannon fault is located along the
southeastern limb of the Birmingham anticlinorium and dis-
places the sandstones and shales of the Parkwood Formation
and Floyd Shale. The northern part of the fault parallels
Shades Mountain on the northwest for several miles. The
Shannon fault strike) approximately N. SO* E., and consists
of one large normal fault and several associated faults. The
fault plane exposed in the Red Mountain Formation in the
Pyne and Shannon Mines dipe about 60* SE., and vertical dis-
placement ranges from 100 feet in the Pyne Mine to about
400 feet in the Shannon Mine (Simpson, 1963).

Dickay Spring$-PaTton Fault 5x>fem.--The Dickey
Springs-Patton fault system consists of e large normal fault,
two reverse faults, and several associated normel faults. The
Dickey Springs fault is a high-angle normal fault located near



Greenwood in the southeastern pan of Shades Valley (Simp-
son, 1963). The Dickey Springs fault strikes aDDriv~re!y
N. 55'' £., dips to trie southeast, jnci juxtaccsss •-•>. --.-:
Payne Chert and Tuscumbia Limestone with the r!r»a S^aie.
The northeastern part of the fault is marked by a fauit soiay
that strikes approximately N. 18° E. and dips to the south-
east.

The Patton fault is a^igh-angle reverse fault that strikes
N. 50* E., dips 58* NW., and has a maximum throw of 400
feet (Simpson, 1963). The Patton fault is located along
the northwest Ijmb of the Cahaba synclinonum and parallels
the northern part of Patton Creek. Near the southern exten-
sion of the Patton fault, a small reverse fault exposed on the
crest of Shades Mountain displaces the Pottsville Formation
30 to 40 feet (Simpson, 1963). Several normal faults includ-
ed in the Oickey Springs-Patton fault system occur where
Shades Creak cuts through the Parkwood Formation near the
northeastern extension of Bluff Ridge and the southwest
extension of Little Shades Mountain.

Dickey Springs Anticline.-'The Dickey Springs anticline,
located on the southeast flank of the Birmingham anticlinor-
ium, strikes northeastward and is defined in the subsurface
by drill hole and mint data. The southwestern end of the
anticline plunges into the upthrown block of the Oickey
Springs fault (Simpson. 1963). The northeastern part of the
anticline extends into the vicinity of Shannon.

CAHABA SYNCLINORIUM

The Cahtba synclinorium is a broad asymmetrical fold
marked by northeast-trending ridges and valleys and bounded
by the Birmingham anticlinorium to the northwest and the
Coosa synclinorium to the southeast. Rocks along the north-
west limb are gently dipping, whereas rocks along the south-
east limb are steeply dipping or overturned. In Jefferson
County, the Cahaba synclinorium, as mapped, includes rocks
of the Pottsville Formation and one small area of older rocks
present between the Helena and Hog Pen Branch faults. The
Cahaba synclinorium contains several independent structures,
including the Helena, Hog Pen Branch, and Patton faults;
Henry Ellen and Little Cahaba synclines; Dolly Ridge anti-
cline; and the northeastern part of the Little Valley Moun-
tain jyncline. In addition to these named structural fea-
tures, the synclinorium includes numerous unnamed folds
and faults. The Patton fault and the Little Valley Mountain
synclin* are discussed in the preceding section.

Hiltm faw/r.-Tna Helena fault marks the boundary
between the Coosa and Cahaba synclinoria and extends
from the Coastal Plain onlap in Bibb County northeastward
to near Gadsden in Etoweh County. In eastern Jefferson
County, the Helena fault generally juxtaposes the Cambrian
Rome Formation on thteast with the Pennsylvanian Potts-
ville Formation on the waat The Helena thrust fault in-
volves at least 10,000 fee* of displacement and dips 35* SE.
in the vicinity of Aldrich, Snalby County, (Butts, 1910 and
1927).

Hog Ptn Brunch Fau/f.-The Hog Pen Branch fault in
northeastern Jefferson County extends from near Cahaba
Heights northeastward for approximately 12 miles and inter-
sects the Helena fault near Scon City west of Leeds. The
fault was named after Hog Pen Branch, a stream along the
northern part of the fault. Southwest of Scon City, a north-
trending fault connects Hog Pen Branch and Helena faults.
All three faults bound a triangular fault block of rocks rang-
ing from the Pottsville Formation to the Knox Group (Buns,
1910). Buns (1907 and 1910) illustrated the Hog Pen Branch
fault as a thrust or high-angle reverse fault upthrown to the
southeast in the area northeast of Cahaba Heights, Butts
(1927) later illustrated the Hog Pen Branch fault in some
areas as a high-angle fault upthrown on the northwest. The

northern part of the fault is characterized by Pennsylvania
rocks to the northwest and Mississippian or older rocks to the
southeast. Therefore, along this part of the fault rocks -rjst
be upthrown on the southeast side where the oldest rocks
occur. Semmes (1929) describes the Hog Pen Branch as a
typical Appalachian overthrust fault with approximately
2,000 feet of displacement that decreases to the south.

Unit Cahaba Synclint.-Ttie Little Cahaba syncline is
located in northeast Jefferson County between the Hog Pen
Branch fault to the northwest and the Helena fault to the
southeast. The Little Cahaba syncline parallels the Helena
fault and extends southwestward into Shelby County. The
north end of the Little Cahaba syncline is marked by several
closely folded narrow anticlines and synclines (Butts, 1910).
Throughout most of its length, the syncline is asymmetrical
to overturned, with gently dipping rocks on the northwest
flank and steeply dipping overturned rocks on the southeast
flank.

Henry Ellen Sync///)ev-The Henry Ellen syncline is a
long, narrow asymmetrical fold trending northeast parallel
to the Helena fault. The syncline extends from near Henry
Ellen west of Leeds northeastward into St. Clair County.
Beds along the northwest limb of the syncline dip gently
southeast, whereas beds on the southeast limb dip steeply
northwest (Buns, 1907).

Dolly Ridgt A/7f/c//V».--The Dolly Ridge anticline is
located near the central part of the Cahaba synclinorium in
southeast Jefferson County and extends from near Cahaba
Heights southwestward to near Hoover. The Dolly Ridge
anticline is an asymmetrical doubly plunging fold that strikes
approximately N. 30* E. Rocks on the southeast limb dip
20* • 52* SE.. while dip* of those on the northwest limb do
not exceed 10* (Semmes, 1929; Self, Neathery, and Jacks,
1975). Rocks along the northwest flank have been sheared by
the paralleling Patton fault (Simpson, 1963). Subsurface data
indicate that the southwestern extension of the Dolly Ridge
anticline merges into a sharp monocline! structure (Simpson,
1963).

COOSA SYNCLINORIUM

The Coosa synclinorium is comprised of several smaller
synclines and anticlines which generally parallel Appalachian
structural trend*. The northwestern edge of the Coosa syn-
clinorium is marked by the Helena thrust fault. The small
part of the synclinorium that occurs in Jefferson County in-
cludes parts of the Cahaba Valley and Coosa Ridges physio-
graphic districts. Rocks in the; Cahaba Valley in Jefferson
County range from Cambrian to Mississippian in age. The
Coosa Ridgaa district is underlain by the Parkwood and
Pottsville Formations of Mississippian and Pennsylvanian
ages. The major structural feature in the Coosa synclinorium
in Jefferson County is the Cahaba Valley thrust fault.

Cahttf Vilify F«//f.-The Cahaba Valley fault is located
near the center of Cahaba Valley and trends northeastward,
paralleling regional structure. In the northeastern part of Ca-
haba Valley in eastern Jefferson County, the fault has been
mapped primarily in undifferentiated Ordovician carbonate
rocks. In the southwestern part of the valley in Jefferson
County, the Cahaba Valley fault juxtaposes rocks of the
Knox Group on the southeast with undifferentiated Ordovi-
cian rocks on the northwest. The Cahaba Valley thrust fault
dips to the southeast (Buns. 1927).



JOINTS

Joints are planes of fractures along which no significant
displacement has occurred. A joint set is defined as a regional
pattern, or groups, of parallel joints (Gary, McAfee. and
Wolf, 1972). Joints and joint sets occur throughout the rocks
of Jefferson County and are often important features to be
considered in underground mining. Joints have served as
guides for mine development in the underground iron ore
mines in Jefferson County because blasting along major
joints generally produces a straight, nearly vertical face in the
ore (Simpson, 1963).

A joint strike'diagram by Simpson (1963) indicates the
two major trends of the joint traces are N. 40* • 50* E. and
N. 60* • 70* W. The angle of dip of joints in Jefferson County
generally ranges from 70* to 90*; however, some dips as low
as 30* NW. and 10* SW. have been noted (Simpson, 1963).
The lineal extent of most of the joints ranges from a few
feet to several hundred feet. The vertical extent of joints
varies with the thickness of the "host" rock. Joints are gen-
erally confined to one bed in thin-bedded rocks but may
extend vertically through several beds of thick-bedded rocks
(Simpson, 1963). Spacing between joint traces also varies
with the thickness of the host rock; greater spacing of joints
occurs in thicker beds (Simpson, 1963).

Joints are often indicative of stress systems that produce
faults and folds. The strike of the largest concentration of
joints approximately concides with the general strike of
faults in the southeastern part of Jefferson County, and the
number of joint sets increase in areas contiguous to large
folds and major faults (Simpson, 1963).

LINEAMENTS

Lineaments, or linears, are features in an aerial photo-
graph or remotely sensed image that lead the eye in a definite
line. Lineaments may be defined by a number of different
features, or signatures, along their length, a straight stream
segment, a linear tonal anomaly in vegetation patterns, an
offset in topographic features such as ridges and valleys, or
simply a linear arrangement of light and dark tones. These
may all combine to produce an apparent line on the image.
Straight man-made features such as roads, railroads, canals,
pipelines, powerlines, and land boundaries must be identified
and disregarded. Lineaments from remotely sensed images
have been found in Alabama to reflect fault zones, faults,
zones of water movement, joint systems, and mineralized
zones (Drahovzal and Copeland. 1970; Powell and LaMo-
reaux, 1971; and Powell and others, 1970). An assessment of
lineaments in Jefferson County was made in hopes that the
location of airphoto lineamentftnd lineaments from remote-
ly sensed images would provide information on the location
of faults or fault zones in arm where extensive field work
could not be done.

Three different types of imagery were used in this study
to provide thorough coverage of Jefferson County at several
map scales. The smallest scale image, covering the largest
area, was a 1:250,000 Black-and-white band 6 print dated
February 14, 1977, from the Landsat spacecraft multispec-
tral scanner. Intermediate-scale imagery was provided by a
NASA U-2 high-altitude aircraft as 1:130,000 color infrared
(CIR) photography. The largest scale imagery used was black-
and-white orthophotoquads at a scale of 1:24,000.

Two different types, or classes, of lineaments were
noted during the study, and the lineament traces were plot-
ted on the geologic maps of the county. Long, softly defined
lineaments ranging from about 10 to 90 miles in length were
visible on the Landsat scanned image and both types of
photography, although the Landsat image showed them most
clearly; these were designated Class I lineaments. Shorter

more sharply defined lines ranging from % mile to about 8
miles in length were more easily visible on the photographs
and were designated Class II lineaments.

Class I lineaments were found to have some correlation
with the known faults in the study area. The orientation of
these lineaments ranged from approximately N. 80* E. to
N. 80* W., with some clustering around N. 20* W. This
clustering appears to correspond to the general northwest
trend of the faults in the Warrior Basin and the trend of the
faults not coincident with Appalachian strike in other parts
of the county. These lineaments, which are always defined by
more than one type of signature along their length, have been
found in other areas in Alabama to indicate zones of increas-
ed porosity and water movement, and may possibly be deep-
seated fractures in the earth's crust. In carbonate terrenes, it
is common for sinkholes to be developed along lineament
traces.

Class II lineaments had much higher correspondence
with known faults than did Class I lineaments, and linea-
ments seen in CIR photography frequently corresponded
with those on the orthophotoquads. (For examples, see
geologic maps 7, 8, 13, 14, 20,21.) These lineaments appear-
ed as distinct, relatively short lines and often were defined by
a single type of signature—for example, a straight dark line, a
light line along a straight stream segment or the alignment of
offsets in topographic features. The strikes of these linea-
ments ranged from N. 60* E. to about N. 58* W., with very
strong clustering between N. 10* W. and N. 46* W. This
clustering also corresponded to the orientation of the strikes
of most of the known faults in the Warrior Basin and of
many of those faults not coincident with Appalachian trends
in other parts of the county.

It should be noted that lineaments corresponding to
known faults striking northeastward along the general trend
of Appalachian structure went difficult to impossible to dis-
cern. In some cases a lineament signature for a known fault
coincident with the strike of Appalachian structures was visi-
ble, but as a general rule it was impossible to differentiate
between the ridge lines, valleys, and lineaments. Also, the
locations of lineaments from the Landsat image are not geo-
graphically exact owing to the scarcity of identifiable hori-
zontal control points on the image.

An airphoto lineament or a lineament from remotely
sensed data dose not positively indicate e fault; however, the
technique of lineament analysis is becoming a useful tool in
the location of previously unknown structures when com-
bined with standard research and field methods.
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Admininration Hifh-oltituda colortnlrartd photogrtony.
Fabruary 72.1973.

Anticline, axial neea

AntKUne. axial met

F»urt. ratathm memroam net known

Normal fault: U, upthreon tfda:
0.4

Thruat fauri. T en uppar ptata

Fault, thoinnf ratativa horitontd me»amtnt

Movtrta fault, M on upthrown iW*

Strikaanddipof be*

Strike and dip of overturned bedi

Strike o«*artlee1oaoi

Herlnmal bade

Fault rafaranat number

FoM reference number

That I do not nactewrily appear on all meet.
i Memo:: do





MAP EXPLANATION

QUATCNNARV

CRETACEOUS

•ENNSVLVANIAN

MISSISSIFPIAN

Alluvium and low terrace deponn

High terrace depMiti

•otMMc terrace ot quenioneBie aaa

Co Mr Formation: Tutcaloota Group

Fotnvilla formation

|M*Mj Pa,*,

Ml I FtevdSnelc

OIVONIAN

SILUftlAN

ORDOVICIAN

CAMtNIAN

Hemtilt Swdnont

Pridt Meunmn Formeiien

TmeumMe Limntent.
Chert, end Meury Formttlon

Chtttenooei Shut end
Frof Meunieln Stndttont

FUd Mounton Formation

Ot | CMtfumwei Umntont

<ht I AnaMt Cnan Conetomerttt
__J Men mar Cnickontuea Limtttww

» | Ordevidtn untHNertntitttd

OO | Kne> Orow* undiMtrtntitttd

«M I Kttent Oelemrte

Linaementi from LANOSAT bend-6 print,
February 1977.

Uneemenn from U J. OeolOfical Survey
7H-mlnure ortnophotoquadl. 1978.

Lineamena from National Aeronautic! and Spec*
Admininretion Hieh«ltiiude color^nfrared onotogrepnv.
Februery 23.1>73.

AtitWme. wiel tree*

Amtdlnt. MM trace
incline, dlreeHon of plunee

Svndlne, axial trace

Syndlne, ax let trace
thonnnt direction ot ptunaje

Normal feult: U, ypthrown tide:
0, dovmrttrown MM

Thrwet feult. T en upper plate

Fault, inewmt retetiva herlaental movement

Raverie feult. M en uptnronvn tide

Strike end) dlpef bade

Strike and dip ef overturned bed*

Strike ef verticel beat

Horlaomat beda

Centeet of ejaeetjlt unto, dotted Mher* oonct

Feult refei

The ilruetratid lymbeK de net neremniy appear en ell mepi.

Faulti, ryneHnat and amWlnei art daahad
vOara kUtrrtd: detted wtiare atnceelad.





MAP EXPLANATION

QUATERNARY

CRITACIOUJ

PENNSYLVANIAN

MIMlMMflAN

I Oi I Alluvium tnd Mm ttrrtct dtooiin

[ 0» ] Hiori itrrtot dtamitt

[ oa | Fowblt itrrtc* o< qutniontelt aft

| IU | Coktr Formation: Tuacattoat Group

I ** I Fonivilla Formation

I****"! Farkwood Formation

I M I FlovdSholt

•lltStndti

OIVONIAN

SILURIAN

OROOVICIAN

CAMSRIAN

Pridt Mounitin Formotion

TuteumMt Limtnom), Fort Ptynt
CHon. tnd Mturv Fomwion

Cntntnoofi Sntlt tnd
Frot Mountain Stndnont

Rtd Mountttn Formation

CMcMmouft Lirntnont

AnaHoOion Conolomtrnt
Mtmotr- Cntckamtuoj Limttlont

OrdovWtn undifftrtniitud

Knot Orouo undlffortntujMd

Kttono Oolomitt

Linttmanti from LANOSAT band-6 print,
fabruarv 1977.

Linttmanti from UJS. Oaolttjctl Survav
7X4Mnutt onhophotoqiMtff. 197S.

Linoamarm from Ntiional Atrontuiici and Sptoa
Aominlatrttlon HJfh-alUluda color-infrtrad pnotoortpriv,
Ftkrmry 27,1973.

Anticnnt. Mltl irtaa

AntMint, «M tft«
ihawHitdlrwtton

Syndina. tiM trtot

Svntrlnt. UM trtot
«ho»»int, attraction

Fault, ratadw t inotknoNn

Normal ftult: U. uptflTOMi Mi:
D.«

Thnm fault. T on upptr plm

Fault, thonirn nimva horltontal mooomani

Mrtlnanddlprtbada

Slriktanddlpo«o«anunMdbada

Sirika o< oaoktl badi

roimo

Trwimi I do noii tppttr on HI nwpi.
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MAP EXPLANATION

OUATIRNAFtY <

CftfTAClOU*

PfNNSVLVANIAN

I <* I Alluvium end low tarraca dapoait*

| * | Hi«n tarraea dapoiin

| <*> | PonibH tarraca of quaatlonaMa aaa

I «« I Cokar Formation: Tutealooip Oroup

I ^ | PoniviN* Formation

I1****") rVkwood Formation

| I* | FloydlhoM

I **• I Mda Mountain Formation

I I Tweumbia Limaitona. Fort Payna
I —* I Chart, and Maury Formaiion

OROOVICIAN

CAMfJMIAN

Had Mountain Formation

CMckamouaa Limaatona

I - I AnaMa Chart Conotomarata
I I Mambai. Chickamauaa Limanona

| O» | Ordo»klan undlrfarantiatad

| 0* | Kno»OroupundirfarantlaMd

Linaamanti from LANOMT band-* print.
Fabruary 1977.

Unaamantt from U J. Qaotoflcal Sunav
7X^ninuta Ofthepnotaquadi. ItTS.

Unaamann from Notional Aaronautict and Spaca
Adminntration HlfrMltituda eolor-Mifrarad photoorapnv.
Fabruarv n. 1«73.

Antldlna. aclaJ traea

Antldlna, wlol van
itiomini dtcaatton of ptunaa

Svnctma. aiUal traaa

Svncllna. a>M rraaa

Fault. raMv I not known

Normal fault: U. UPthrown Mo:

TrinM fauH. T on uppar Plata

Fault, (tiowint ratatfva horlaomi

no< nna»Mfilyi ronaNmapa.





MAP EXPLANATION1

QUATERNARY

CRETACEOUS

PENNSYLVANIA*

MISSISSIFtMAN

Alluvium and low tarraca dapoiin

Hit* tarraet dapotiti

Foaiiblt ttrrtta ol qutnionablt at*

Coktr Formation: TuwatoOM Group

FottmUt Formation

|*MjMj FarkMood Formation

m 1 FloydShtla

HtmtHt

DEVONIAN

SILURIAN

OROOVICIAN

CAMSMIAN

Fftdt Mounttin Formation

TmcumBIa Limtamna. Fort F»y»a
Chart, and Maury Formation

Chananooaa Sntta and
Frof Mountain Stndnont

Rod Mounttin Formation

OMcktmauft Limaitona

AntNa Chart Conolomartta
Mamoai: Chicktmauta timtttont

Ordovtdan unditttrtntitttd

KnM Oroup undlfttrtntltnd

Karant OotonUta

Linaamarm from LANOSAT band* print.
Fabrutfv 1977.

Unttmann from U 4. OtoiOflcal Survtv
THoilnuM onhophotoquada. 197V.

Linaamtna Irom Notional Aaronautio and Sotca
Admmnifiiion Hiajlt̂ liituda color-infrarad priotoarapnv.
February 23.1973.

Aniidlna, axial trata

Syncllnt, axial tract
tnowMMj dirtction ol pluntja

Fault, ratttlva mommtnt not known

Normal t**t U. upthrewn wda:
O.c

Thnnt IMt, T on uppar pitta

Fault. tXowina, rtlativt hortaomtt montmtnt

Ravtna lault. R on uptMrown lidt

Strikt and d» ol btda

Strikt and dip of owiumad bad)

Strlka ol vtrticol btdi

Horitontal btdi

Comattoljxainuianm,dottadwtutteonoi

I in ptrantntMa

I do not ntcaiaarily ippiar on aH mapa.

Faulta« ivntHnti afMJ tntHjIlnta ant
«ntraMtrr«d;dontdwntni«onti
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MAP EXPLANATION

Alluvium and low tarraca diooiitt

QUATERNARY

CflfTACIOUI

PENNSYIVANIAN

MIMIStUflAN

Cokor Formation: TuicilOQM Oroue

OCVONIAM

SILURIAN

OAOOVICIAN

CAMBRIAN <

Frida Mountain Formation

Tuacumbia Limaitona. Fort Favno
Chart, and Maury Formation

Chananooaa Snala and
Froa Mountain SandKona

Qiick*mau«* Lunattona

-^ I AttaNa Cnart Conftomarata
: Otckamaua* Limmona

»t | OrdovMan undlffarontiatad

O*> | Knoi Oroua) undlftarantlataal

«" I Katona Oolamtta

Unaamann from LAMOSAT band4 print,
Fabruary <t77.

Linaamana from U4. Oaalaplcal Survav
TH-mlnuta onKopDotoBuKi. 1tT».

Linaamana from National Aeronautic* and Spaoa
Admminratlon Hioh l̂tituda eolortnlrared photoorepnv.
February 13.1>73.

Anticline. MlaJ traea

AntkHM. eaiol traaa
iriowina, direction

Syncllna. axial traea

Synclin*. axM traea
•hownnf diranlon of phmaa

Fault, ralatlva matamont not known

MarmaJ fault: U. uptlirown Mta:
O.e

ronaH map*.

-^——• Thrutt fault, T on«

—^— Fault, inowint ralativa horliontal majvamant

H B Flavana fault. R on apU»ewn aM»

~r" Strika and dip of bad!

-P- Strika and dip of ovanurnad bad*

—4— Strika of vented bao»

® Moritontal bade

_^ Contact of leoleaje unro, dpnad wtiara ainiaalii

i) Ftmnifaraneanumoar

Fold reference number

FauMa, tvnotlnM and antWkioi are daj»l<
•vhara mfarrod; dotted whore MHeealia).



GEOLOGICAL SUHVEY Of
THOMAS j. joiNt
STATi

\
:-.:-£•* -•
' ,A -r1-̂ ,: -*

. '•??—, ^'- \ J''(_- y'"_j.^ ». .• •'. ~;~"" :\I

Kidd wM Shtnnon, 1977 ''•'-.



MAP EXPLANATION

QUATERNARY

CRfTACIOU*

PENNSYLVANIAN

MISSISSIFIMAN 4

Alluvium and tow itrr*c* dtpotin

High itrrtct dworin

PoMilXt Itrrtet ol quonionottt tot

Coktr Formation: Tutctloow Group

Fonivillt Formation

Ftrkwood Formttion

FlovdShttt

•ingor Limmont

Honiollt Stndnont

Frldt Mountkn FormMion

DEVONIAN

SILURIAN

OROOVICIAN <

CAMS* I AN <

Tuteumoit Limtnon*.
OMTI. tnd Mtury Formttion

OtniBOOft Ihtlt tnd
Frot Mounmn Stnditont

N*d MoiHitoin Fonmtlon

ttt^ I Aruiu Cnon ConoteiT
MtmMr: Oiieluj

OrdoviciOT undlftartntimd

Kno« Ooup undlHtrantMtd

Kttono OolorrUtt

Unttmtntt from LANOSAT btnd4 print,
F«prutrv l»".

Untamtna from U.S. Gtolotictl Survty
7K4nlmitt orrhopdOMqutdt. 1975.

Lin*tmtnt> from Nation* Atrontutin tnd Sotet
AdminittrMlOflHtth-oltiludteator^nlrtrtdphotoortphv,
F«nory a. ttn.

AnticUM. wM tntt

Amldlm.nMtnH
Hionnlrn diftctton of ptunot

SVndlnt. witl trtet

Svndint, •>!•) tract
inooirn dirtetlon of pluntt

FtuM, rtlotiM r I not known

^lJ_ Normd ftuM: U.uptnrown «dt:
^̂ "~ O.downtnrowntido

——— Thrun ftult. T on upptr plttt

—^— Ftuit. ihowirn rttotim hortionul movomtnt

fl n Rtvtnt ftult. H on uptnrown ddt

~r~ Strlkt tnd dip ol bo*

-P- Stnkttnddlpofovtnurntdbtdl

—t— StrllH of vwtletl btdt

V HoriMAtM btdj

I0f|

Tntilhi I do not' irilv ippur on tN into*.
wntrtlntorrt
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MAP EXPLANATION1

Alluvium md low t dai

QUATERNARY

CfllTACIOUS

PfNNSYLVANIAM

O« | Hia* tarraea dapoaln

Qtf | Fenian tarraca ol quONionaM* aaa

*» | Collar Formation: Tuagatooai Group

Ml | FloydShala

Ma J lonfor Limnton*

DEVONIAN

SILURIAN

OMOOVICIAN

CAMMIAN

FrMa Mountain Formation

Tutcumbia Limanona. Fort Fayna
CKon, and Maury Formation

dan anooaa Snatt and
Frof Mountain Sandnona

Nad Mountoin Formation

Oa | CMakamauaa LimMtona

- I Attatla Qtan Conftomtrata
I Mambar: CMckamaufa Limaitona

0* | Ordovician undilfartntiatad

OC> 1 Knoa Group undlHarantlatad

«•» J Katona Oolomita

| » ] Roma Formation
» ^̂ "̂ ™

Linaamanti Irom LANOSAT band-* print,
Fabruary 1977.

Unaamanu from U4. Gaolofieal Sunav
7H-minuta onhopnotopuadt. 197S.

Uniamiim from National Aaronautlq and Spaca
AdminMration Hlati altituda color-infrarad photoarapnv.
Fabruary 22.1973.

Anticlina, axia* traaa

Antidlna. axial traca
inowint diraction ot plunaa

Svncfina. axial traea

Syndina. axial traaa
ihoxiMi dtraetion ot plunaa

Fault, rakntoa mo»amant n

Normal fault: U.uptnrown dda:
0. downHirown kola

ThruM fault, T on

Fault, ifMMniif ratattw honapHttl

Flavana fault. H on upthienim aUa

Strikaanddlpolbadi

Strika and dip of ovanurnad bad*

Strika of nartlad badi

in paranthaan

Tba MfcMnMad i»mb»ti do not nacaauriiy appaar on all mapa.
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MAP EXPLANATION

QUATfFtNAMY

CMfTACIOUS

PENN3YLVANIAN

MISSISSIPtMAN <

| <* \ Alluvium *nd low torraea dopoaltt

| * | Hip* ttrraea Jaaoiltt

I or | Feaiibla tarraet of qutttlonoBlo MJI

[ m I Collar Formation: TinedooH Group

I *" I FottiviMa Formation

|»»»| PwkMood Fomvjiion

| !• | FlovdStuW

I Mk I Imfor Ummont

•Wda Mountain

Tuicumbi* Limtnont. Fort Fiyna
Chart, and Mawry Formttion

OIVONIAN

SILUHIAN

OFIOOVICIAN

CAMSMIAN

AnaM* OMTI ConHomarata
Marnbai: CMctojnujut* LMWMon*

»» I Ordovidpn undillartntiatad

OO | Kno* Group vn«ft«r*ntlaMd

Ftomt Formation

whort formation ia

Tht.i

Unaamantt Irom LANOSAT band-* print,
Fabruary 1977.

Unaamanu Irom U J. Oaolopical Survey
7H-minun onhophctoauadl. 1971.

LinaMiitnu fium NMional Aavonouticf and Spaca
Adminxtration Hlpt>-altltu(M eolor-infrarad photooraphy,
Fabruary ». 1973.

AntMina, axial tract

Amldlna, axial tract
*owi«» direction of ptunf*

9yntjHria( MM

Synellnt, axial troeo
iriowint diraction of plunfa

Fault, r I not known

Normal fault: U. upthrow" uda:
O.I

Thrun fault, T on i

FauH, inowirn ralattva SorKomal movamon

Mtvant fault. Ft on uptVown *Mt

ttrikaanddtpolbadi

ftrlkaanddipolovanurnadbtd*

Sarikt of vanlPtJ btda

Horiatnttl btt»

«* tHtMkJ nnM». dMM wfiara oof

CD ncjor

IMI fWBMJMfWy MQMf Ort tM (VMBB.





MAP EXPLANATION

QUATERNARY

CRETACEOUS

PENNSYLVANIAN

MISSISSIFPIAN <

| Oal | Alluvium and IOM larraea dapovn

| * | Hi«h tarraaa dapoaiii

[ Oi' | FoanMa tarraea o> quaationabla aaa

I Ki ] Cokar For mat too: Tuacalooia Group

| lrf I foitwilla Fgrnwien

I*"*"! Far kwood formation

| •» | ftovdSnala

| iaj> [ ianoar Limonona

[ "» I HamaiM Sandanna

I *<P» I PrMa Mountain formotion

I ^^ I Tunuiiiaia Limonona, fort *»vna
' ^* ' Otan. and Maury formation

OIVONIAN t r«^-l Chonanooa.Sruji.and

SILURIAN

OROOVICIAN

Had Mouna*n fofmttion

Oi | OUcliamauaja Umaatona

^^ i AnaNa Cnan Conftomaran
1 Mamtia»: CXiekamauajt Umaatona

fti | Oidonman undtMarantiotad

OCk I Knoi Group undiffaraniiaiad

CAMBRIAN Conaaauaaj •e«ma«l«n

Linaamamt from LANOSAT band-6 print.
Fabruory 1»77.

Linaomantt from U.S. OaDlOjical tunny
7Vi-mm«w ortriopnotoaiiadi, 197V.

Linaamann from National Aaronautta and Spaca
Adminiiiration Hion-alatuda colorinfrarad pnotograpny.
Fabruarv 22.1973.

AnticMna. axial iraea

Amklina. anial iraca
inonrinf diraetlon

Svndlna, axial traca

Synclina. ••* traa*
inoonnf diranlon ol pNmaja

Fault, rato nt not know*

Normal fault: U. uptnfOmin tida:
D.e

Thruat lault, T on«

fault, inowina, ralMh* noriai

vily

fl n Havana fault. R on uprhrown aUo

on all
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MAP EXPLANATION1

QUATfRNAMY

CMITACtOUS

FCNNSVLVANIAN

Alluvium end lew ttrrm dtpotin

aca dtpoiiti

PenIM* Itrrtet of qucnieniblt 191

Cektr Formation: Tuicaleoal Oroue

MIMISSIPPIAN <

OfVOMIAM

SILURIAN

ORDOVICIAN

CAMWIIAN

I****"! Fertawood Formation

| Ml | Fioyd Shale

| »a» | •anew Umonene

I » | Hemall* Sendnone

I «*"»| Frida Mountain Formation

I ^^ I Tmcumei* Limenona, Fort Fayna
1 ** * Chert, and Meury Formation

I n, I ChenenooeaShot*and
1 ^ '̂ Fret Mountain Sandnona

f fcei} Fled Mountain Formation

I Oi J OiKkamaut* LimeMona

I ,. I AttaNa Chert Canetemamt
I I Member: Chlckameuft Limmen*

| * | Ordovioen undiffareniietad

I OCkJ Knea Oroup undlHerentHmd

Lintamantt from LANOSAT band-* print,
FaBruarv 1977.

Linaamtnn from U.S. Oaoleajcal Survey
7Vminutt ontiepnetoquadl, 1»n.

Unaamann from National Aeronautic* and Spaca
Administration Mlari<l-.itgd» eatar-infrerad photo*
Faeruary 23,1t73.

Antldlnt, an let tract

AntMine, iiM traot
diowint dkaettoii ot P*«naa

Svndlna, axial tract

Syndin*. wW trait
inowint dkenlen of pnjnaja

Normal fault: U. upOKOwn tida:

Thorn fault, T on i

Fault, inoixlna; ratatne horii

^^ Strlkaeiiddlpelbadt

-ft- Strlka end dip of overturned bedi

-4— Strike of vanleel bed*

- H

Ifte iltueiratad do not neceuarilv ipaur on all map*.
wnaralrrferrad:donad«neraaonoi
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MAP EXPLANATION

QUATERNARY

CRETACEOUS

PENNSYLVANIAN

MISSISSIfflAN

[ 0* | Alluvium «nd low ttrrw* otpotin

| <> | Hi«h term* dtpatin

[ Oi> | FoNiM* i*rr*c* of qwniontW* at*

| K« | Cok*r FormmiOfl: TUMOIOOM Group

I •**" I Fanivill* Fofwtion

|>***»| Firkwood Formotlon

| M» | Floyd Sh»l*

MortMll* Swdnon*

Frto* Mountain Formwien

Tutcumbi* Umnton*. Fort »»v"«
, *nd M*wy Fo»motion

DEVONIAN

SILURIAN

OROOVICIAN

CAMMIAN <

Ch«n*
Fro( Mounain SnHHIon*

R*d Mounmn FormMion

O>ick*m*uf* LioMnon*

•J l̂ AiuM* Own Co«tla
M*mtt»«: CMckomwoj LifflMlon*

Or«ovtei»n undiff*r*nti*i*d

Kno» Orouo undiH*nntl*nd

«f I Rom* FormptMM

Lin»»m»nti from LANOSAT b*nd4 prim.

LJn«*m*nn from U.S. 0*olo*>c*i Surwv
7H-mK>ow onnopnotooiMdt. 1»78.

Linmnwnn from Nniond A*ron*ultcs *nd Spec*
AdmininrMion Ht«ri<iuiud* coiorinfi
FcbnMry 22,1»73.

AniicHnt. mil trac*

Antidln*. •«»! trie*
tAowinf diraetlon of ptamf*

Syndln*. nut irao*

Synclln*, *»ial tr*c*
ihooint dir*ctlen ol plunp*

Fmrt, r*WK* mo»»n>*m nM known

Normdfwh: U.uetlwOMD «td»:
O.dewnhrowniid*

Thnm Itull. T on >

F*ult. imMrinf rdMiM noria

H*n*n* tauM. R on upHwown tu*

TH« lUtmrmd tvmijokda not rwcaurllv ippur on «M meat.

F*ula. lyncllim did (micMnw *ra
««Mr* Mirrad: dorad whor* eona
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Antlclina. e»ial tract
inoimnt diraction ol phinat

Svndlfw. a>ial tract

Svnetlna, aiial tract
snowmt dirtctlen o< plunft

Fault. rXattvt inemrimn not known

Normal fault: U. uothrown wda:
O.downtnrowniMe

Thrun lault. T on upper plate

Fault, thowine, relative horitontal movtmtnt

Rtvenc fault. R on upthiewn tide

Strike and dip ol be*

Strike and dip ol overturned badi

Strike ol vtrtkd betfl

Horiiontal bedi

Contact o< teotoele unto, dotted where eonee

Fault nrlerenat number

Tht ilhmmtd lymcnH do not nacmariiy wotar on xl r

FauHt, tyndlnat end amldlntt an dathad
wntn Merrad; dotted where ooncadad.-
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MAP EXPLANATION

QUATfKNARV

CftCTACIOUS

PiNf4«VLVANIAN

MISSIS* IPPIAN

| OM I Alluvium «nd IOM Itrrwt dtpotin

| * | High ttrrtct dtpo*ll

| OH | PoMtott itrrtot o' gumlontblt to>

[ K« I Coktr Formtlion: TuictMOM Group

| **» | Potuvillt Formation

|***>"| rVkwood Formation

| *• | FloydShtlt

| •> | Itngor Limtnont

DEVONIAN

SILURIAN

ORDOVICIAN

X ^^^^^™

{s

CAMtftlAN

FrMt Moumtin Formtlion

Tutcumoit Limmoni. Fon Ftynt
CtMrt, <nd Mtury Formtlion

Omtnooft dolt tnd
Froi Meunmn Stndnont

Htd Mounoin Formtlion

Oi I OMktmtUft Umtnont

,. I AntNt Cntn ConotemtnMt
____] Mtmotr: Chlctumtuoj Limtttont

* | Odoviotn undilftrtntMtd

OO | Knoi Oroup undiHtrtntMmd

O« | Ktiont Ootomtw

*» I Cpnoaupj Formottan

* I Ftomt Formtlion

Formo > in ptrtnlhtltl
•ntrt lor motion

Unttmtnti from LANOSAT bond4 prim,
Fttrutry K7T.

Unttmtnn from U J. Otologlctl Sunoy
7H-mimitt onhopxoioawtdi, K7B.

Linttmtna from Ktllontl Atrontutid tnd Sotct
Adminrnrtiion Hlo>tltitudt color-infrtrid pnotoortpny,
Fobrutry 31.1(7].

Antidlnt, t»M trtct

Antidlnt, ««ltl trtct
tfwwint, dincnon of plunit

Syndint, tuitl Irtct

Synclint, uipl met
rtMwmf dirtnlon of pHmp>

Ftult. roMwt inommint not known

Normtl ftlllt: U. uprhrown Udt:
0,

Thrun ftull. T on upper plttt

Ftuli, tnoMinf rttotivt horiionitl momKntni

Mt«or>t ftull,«. on uo Hi room tidt

Strikt tnd dip of btdt

Strife* tnd dip o* ootrturntd btdt

Swikt of vtnlco) btdi

Tnt ilKMmt* lymboto do not ntcmtrHy ipoitr on til mtpi.

FtuMi, flynoflntt tnd tntldlnoi trt dtintd
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MAP EXPLANATION1

QUATERNARY

CRETACKXJ*

FCNNSVLVANIAN

MISSIUIFPIAN

(X I Alluvium and low Itrrict doaoiln

Qi I Hijh ttrraet dwodn

Ot? | FBHlbli larrac* of quatllonabl* 19*

K« | Cedar Formprton: Tuaealooal Group

•*» I •otnwllt Formation

•«»»| rVkwood Formation

OIVONIAN

SILURIAN

\ "^ I frld* Moumilo Fefirwwn

f"-— I TincumM* Ummont.
^ I Own, ind MMTV Formitlon

»«mnoo«i Sn«« and

(B N(d MounKin Form»Mo«

OROOVICIAN <

CAMtRIAN t

AnaM* Cnon Conot
L.

0» I Ordovkioa undillarantlatad

OO | Kno» Group andlfftrtniKtaa)

| <t [ R«m» FormMiox

Linwrmmi from LANOSAT bond-* print.
Ftbruory 1177.

UrMJomtnu from U J. 0«oloojc»l Sunov

, -* LJ from NotlOBol Atronoutla end Saoc*
ion Hlfh
. 1973.

AnrMrnt, will me*

Amtdint. wM tract
•hOMMif dirtction of plunft

Svndlnt, Mill traoi

Syndlrw, uitl trat*
ttmnnt dkwtlon

I >O PWflf hVMC
•pnW (OffflKMH M

TUtt OH *)N

-^—— FtuM. ralatlwt inonomant not known

u Normal ftuil: U.upthrowntidt:
0 0. dowmrirown aid*

^ Thrutt fauft, T or) upptr ojpn

—•»— Fault, inowlnt ralathn nmliorilil monamant

fl n Fttvarw faurl. R on upoVown ildt

' Strlfca and dip of bo*

-ft- Strike and dip of owartumtd too*

"•̂ ^ Btflln of vtnlcv IMOV

• HorlaomH oada

I Of ̂ LMtiflOliI Uflltt ^aMfa^ wtliWft D̂Î H

I ) FawM rattranm mimbor

(T] FoW rtfaranat numbar

whart'lnfarrad: donad vmtrt conn
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MAP EXPLANATION

QUAT1HNAFIY

CRETACEOUS

PENNSYLVANIA*

MISSISSIPFIAN

OIVONIAN

SILURIAN

OMOOVrOAN

CAM9HIAN

| CM \ Alluvium and low tarraca dapofcn

[ * [ Hiott tarraca dapotln

[ tu | PomibM larraea ol quaationaWt aot

[ K« | Collar Formation: Tuwalooi* Group

I I**" | Poitniila Formation

[•<•«• I Parkwood Formation

| »•) | FlovdShala

[ «O I lanajor Lmmont

I ** | H*m«*lt Smdnon*

I *^» I PrMt Mountitn Form* ion

I ^^ I Tuteumbi* Lirnntont, Forr ftfnt
I ^ I Cntn. <nd Mwry Formnion

I I Ch«n«noo«i Sn«4« tnd
I " l̂ Fro* Mountwn Sindnon*

[ Inn ] HM Mounicin Formation

[ Ol j Okk*m*u*i Limtnont

S Atull* Cnwt Conflomtrnt

O> | OrdovMw undHfonmtNMd

O€> 1 Knoi Onup undlfforwnloMd

<•» I K*ton* OotomHt

** I Conmupi FornmioB

«r I Ftomo Formotlan

Klwttvr Oil ad In paranma*a>
•nan formation

Th* illuatnMad lymboH do not nacouarily

Linoamann 'rom LANOSAT Mm) 4 print.
Fabruarv 1977.

Linaamann from U.S. Oaeloateal Survey
7H-mlnuta onnophotoejiMdi. 1976.

Unaamanu from National Aaronautia and Spaca
Adminiftration Hign.«Jciiuda eo4orinfrarai

2.1973.

Antidina, txitt trac*

Antlctlna. axial traea
Oaoilrn dlnetMn o* ptunpi

Svncllna. axial traaa

Svndirw. axial traa*
inowinf diroetlon of plunaja

Fault, ratathw mommam not known

Normal fault: U. uptftrown «da:

Triruai fault. T on uppar Plata

Fault, mowint ralathr* noriiontal

Mmana fault. Ft on uptnrown iMa

Strik* and dip of boda

Sthkaanddlpof ovorturnadbada

Scrlk* of vanlc* boda

Horiaonnl boril

ComMtof•aotoajlaunria.<*MtMw

FMHratanr

i and *ntWlma an oaanad
ooall Imta
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LOGBOOK REQUIREMENTS
REVISED -JANUARY «, 19ft*

5ISSEOBJ*ECTIVAENGUAGE $HOUL° " 'ACTUAl

.1. Record on front cover of the Logbook:
TOO No., Site Name, Site Location, ProjectManager

2.. All entries are made using ink.
3. Provide statement referencing EquipmentLocation Log.
4. Statement of Work Plan, Study Plan, and

Safety Plan discussion and distribution to
fitld team with team member signatures.

5. Sign and date each page. Project Manager
is to review and sign off on each toc'ookdaily.

6. A single line is drawn through error. Eachcorrection is dated/initialed.
7. Report weather conditions. Provide

general site description and remarks.
8. Document all changes from projectplanning documents.
9. Provide a site sketch with sample locations.
10. Document all calibration and pre*

operational checks of equipment.
11. Provide reference to Sampling Field Sheets

for detailed sampling information.
12. Maintain photo log by completing the

stamped information .at the end or theI book

£ceot ih. r!K'??t*tlv* '? °" n*nd *>SS?2«i}J r«c«'Pt for samples an entry tothat effect must be placed in the logbook.
•f
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Reference No.

Att/S CORPORATION AND SUBSIDIARY TfUCONNOTE

CONTROL NO. OATf: May23,19fg TIMI: 10:00 a.m.

DISTRJIUTION: Hue Mud
TDONO. F4-88CW-47

KTWEEN: Mr.JoaDownay Of: AOiM PHONI: (205) 271-7743

AND: Staphan Modica, NUS Corporation

DISCUSSION:

Our discussion cantarad on industrial, municipal, and private walls; proximity to Villaga Craak; and, the
population. Industrial walls might be active (a few) but we did not discusJrThere are no public or priva*
in the 4-mile radius. Watar is taken from Cahaba Hlver and Laka Purdy (together approximately 10%) and the
remainder is taken from Intend Lake and Lake Smith.

Village Creek is located 1/10 of a mile south of the fadlhy Primarily used for industrial and wastawatar effluent.

Pjasidential areas northeast of the facility. No groundwatar use.
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U.S. ENVIRONMENTAL PROTECTION AGENCY PAGE: 1560
HEGIOS: 04 OFFICE OF EMERGENCY AND REMEDIAL RESPONSE RUN DATE: 85/06/03
iTATE : AL C E R C L A RUN TIME: 19:06:17

M.2 - SITE MAINTENANCE FORM

* ACTION: _

EPA ID: ALD054563887

SITE NAME: SIRCO SYSTEMS INC SOURCE: N * ____ ____________________________ _

STREET: 2828 AIRPORT HWY CONG DIST: 06 * ________________________ _

CITY: BIRMINGHAM ZIP: 3520* * ____________________ ____ - ___

CNTY NAME: JEFFERSON CNTY CODE: 073 * ____________________ __

LATITUDE: 33/31/06.0 LONGITUDE: 086/49/24.0 * _/_/_._ __ /_/__•_ *

SMSA: 1000 HYDRO UNIT: 03160112 * ___ ______ *

INVENTORY IND: Y REMEDIAL IND: Y REMOVAL IND: N FED FAC IND: N * _ _ _ _ *

NPL IND: N NPL LISTING DATE: NPL DELISTING DATE: * _ _/_ _/_ *

APPROACH: SITE CLASS: * __ _ *

SITE/SPILL IDS: * _ _ _ _ _ *

RPM NAME: RPM PHONE: - * ______________ __ - __ - ___ *

DIOXIN TIER: REG FLD1: REG FLD2: * ___ ____ _ *

RESP TERM: PENDING ( ) NO FURTHER ACTION (X) * PENDING (_) NO FURTHER ACTION (_) *

ENF DISP: NO VIABLE RESP PARTY < ) VOLUNTARY RESPONSE ( ) * _ *

ENFORCED RESPONSE ( ) COST RECOVERY ( ) * _ *

SITE DESCRIPTION:

* _____________________________________ _ _____________ *

* __ *



U.S. ENVIRONMENTAL PROTECTION AGENCY PAGE: 1561
.REGION: 04 OFFICE OF EMERGENCY AND REMEDIAL RESPONSE RUN DATE: 85/06/03
STATE : AL C E R C L A RUN TIME: 19:06:17

M.2 - PROGRAM MAINTENANCE FORM

* ACTION: _ *

SITE: SIRCO SYSTEMS INC

EPA ID: ALD054563887 PROGRAM CODE: HOI PROGRAM TYPE: * _ *

PROGRAM QUALIFIER: ALIAS LINK : * __ _ *

PROGRAM NAME: SITE EVALUATION * _______________________ *

DESCRIPTION:

* _______________________________________________ *

* _______________________________________________ *

* _______________________________________________ *

* *



.REGION: 04
STATE : AL

U.S. ENVIRONMENTAL PROTECTION AGENCY
OFFICE OF EMERGENCY AND REMEDIAL RESPONSE

C E R C L A

M.2 - EVENT MAINTENANCE FORM

PAGE: 1562
RUN DATE: 85/06/03
RUN TIME: 19:06:17

* ACTION:

SITE: SIRCO SYSTEMS INC
PROGRAM: SITE EVALUATION

EPA ID: ALD054563887 PROGRAM CODE: HOI EVENT TYPE: DS1

FMS CODE: EVENT QUALIFIER: EVENT LEAD: E

EVENT NAME: DISCOVERY STATUS:

DESCRIPTION:

*

*

*

ORIGINAL

START:

COMP :

CURRENT

START:

COMP :

ACTUAL

START:

COMP : 81/06/01

* _/_/_

* _/_/_

*

*

HQ COMMENT:

RG COMMENT:

COOP AGR * AMENDMENT # STATUS STATE 7.



.RSGIOH: 0*
STATE : AL

U.S. ENVIRONMENTAL PROTECTION AGENCY
OFFICE OF EMERGENCY AND REMEDIAL RESPONSE

C E R C L A

M.2 - EVENT MAINTENANCE FORM

PAGE: 1563
RUN DATE: 85/06/03
RUN TII1E: 19:06:17

ACTION:

SITE: SIRCO SYSTEMS INC
PROGRAM: SITE EVALUATION

EPA ID: ALD054563887 PROGRAM CODE: HOI EVENT TYPE: PA1

FMS CODE: EVCNT QUALIFIER: EVENT LEAD: S

EVENT NAME: PRELIMINARY ASSESSMENT STATUS:

DESCRIPTION:

*

*

ORIGINAL

START:

COMP :

CURRENT

START:

COMP :

ACTUAL

START: 84/08/01 *

COMP : 84/08/01 *

/ _ /_

/ /

-/_/_ *

/ / *

HQ COMMENT:

RG COMMENT:

COOP AGR * AMENDMENT * STATUS STATE X



R-E6IOi<: 0*
STATE : AL

U.S. ENVIRONMENTAL PROTECTION AGENCY
OFFICE OF EMERGENCY AND REMEDIAL RESPONSE

C E R C L A

n.Z - COMMENT MAINTENANCE FORM

PAGE: 1564
RUN DATE: 85/06/03
RUN TIME: 19:06:17

SITE: SIRCO SYSTEMS INC

ERA ID: ALD054563887

COM
NO COMMENT____________

001 ALS000001068- SEE FILE

ACTION

* _

*



1.

PQTENTM. HAZARDOUS WASTE SITE
PRELIMINARY ASSESSMENT

EPS FORM 3012-III

Site number: ALD054563887

Site name: Sirco Systems, Inc.

Site county: Jefferson County

3.1._ N.a.r.r a_ti ,y_e _ SUJRM a_r_y :

Company Name: Sirco Systems, Inc.

Address: 2828 5th Avenue North
Birmingham, AL 35204

Telephone No.: 205-254-3533

Contact: Ed Cain

Discussion: Sirco Systems, Inc. manufactures steel drum
components. Jemison Investment Company purchased
Sirco from Reynolds Metals in 1979. Land is leased
from Reynolds Metals, Liberty National Insurance,
Norfolk,^ Southern Railway, and Walker C. Madison.

Sirco produces approximately fifteen drums per year of
wash-up solvent waste from roll coat painting. Sirco
has recycled the solvent waste with Allworth, but
Allworth has told Sirco they could no longer take
their waste without a generator EPA I.D. number.
Sirco is in the process of obtaining a number.

To the best of their knowledge, there has been no
on-site dumping activity.

.P..Q:

No further action.

Comments:



POTENTIAL HAZARDOUS WASTE SITE
PRELIMINARY ASSESSMENT

PART 1 - SITE INFORMATION AND ASSESSMENT

I. IDENTIFICATION
01 STATE 02 SITE NUMBER

II. SITE NAME AND LOCATION
01 SITE NAME /Legal, common, or descriptive name of si!e<

03 CITY

02 STREET. ROUTE NO., OR SPECIFIC LOCATION IDENTIFIER

04 STATE 05 ZIP CODE 06 COUNTY 07COUNTY08CONG
CODE

073 06.
09 COORDINATES LATITUDE

31 2
LONGITUDE

10 DIRECTIONS TO SITE -Statitrg Ire

III. RESPONSIBLE PARTIES
01 OWNER III ana

LEASED
02 STREET (Business, mailing. r

04 STATE 05 ZIP CODE 06 TELEPHONE NUMBER

07 OPERATOR tlf Known and difte'en! t'om owner! 08 STREET (Bus/ness, mailing, residential)

5 5
09 CITY 1 0 STATE

At
11 ZIP CODE

352-64
12 TELEPHONE NUMBER

1 3 TYPE OF OWNERSHIP ,'Clprk dm>,

4 A. PRIVATE IB. FEDERAL: __

! F. OTHER: __
'Spue.//;

L . C . STATE I .D.COUNTY : E. MUNICIPAL

:.: G UNKNOWN
1 4 OWNER.'OPERATOR NOTIFICATION ON FILE (Check all thai

IARCRA3001 DATE RECEIVED: ____L » B. UNCONTROLLED WASTE SITE -CEPCLA 103 c DATE RECEIVED __ _
MONTH DAY YEAR / MONTH D<V. vf- A

C NONE

IV. CHARACTERIZATION OF POTENTIAL HAZARD
01 ON SITE INSPECTION

AYES DATE
*,r\ MONTH DAY Vt"AR

BY (CftecA 311 fia; app'y '

L A. ERA L B ERA CONTRACTOR X C STATE D. OTHER CONTRACTOR
. E. LOCAL HEALTH OFFICIAL

CONTRACTOR NAME(S):

F. OTHER

02 SITE STATUS [C,-e-» o™,

A ACTIVE I B INACTIVE JC. UNKNOWN

03 YEARS OF OPERATION

BEGINNING YEAR ENDING YEAR
UNKNOWN

04 DESCRIPTION OF SUBSTANCES POSSIBLY PRESENT KNOWN. OR ALLEGED

c-o»or

05 DESCRIPTION OF POTENTIAL HAZARD TO ENVIRONMENT AND OR POPULATION

IS

THEV MO /UA^Tfe UJ/JM6U.T IJ>.
V. PRIORITY ASSESSMENT
01 PRIORITY FOR INSPECTION Cr.eck one I! h/gh or medium's checked, complete Part 2 Waste inlo-mation ano Par! 3 Desc-;pr>on ol HiUardojs Cond:rrons and trroapnlsl

I A. HIGH :.. B. MEDIUM I!. C. LOW î D. NONE

VI. INFORMATION AVAILABLE FROM
01 CONTACT 02 OF 'Agency Organ,za:.ar,, 03 TELEPHONE NUMBER

04 PERSON RESPONSIBLE FOR ASSESSMENT 05 AGENCY 06 ORGANIZATION 07 TELEPHONE NUMBER 08 DATE

8 J 04
MONTH DAY Y E A R

EPAFORM 2070 -12 (7 -81 ]



^ ___._ POTENTIAL HAZARDOUS WASTE SITE
OtP^X PRELIMINARY ASSESSMENT
^^*™* ** PART 2 -WASTE INFORMATION

1. IDENTIFICATION
01 STATE 02 SITE NUMBER

II. WASTE STATES, QUANTITIES, AND CHARACTERISTICS
01 PHYSICAL STATES ,;-.—:/, ,r ,-,-..! ,,r,.,u 02 WASTE QUANTITY AT SITE

A SOLID E SLURRY • • > . • • . ; n- •••,;.,| .-.• • . • •> ; i

B POWDER FINES F LIQUID TONS
C SLUDGE G GAS

CUBIC YARDS
D OTHER

•M;r.f"V NO OF DRUMS

03 WASTE CHARACTERISTICS i>... . .,,' ",,,•.« i,v

A TOXIC E SOLUBLE HIGHLY VOLATILE
B CORROSIVE F INFECTIOUS EXPLOSIVE
C RADIOACTIVE G FLAMMABLL K REACTIVE
D PERSISTENT H IGM TABLE I INCOMPATIBLE

* M NOT APPLICABLE

III. WASTE TYPE

CATEGORY

SLU

OLW

SOL

PSD

OCC

IOC

ACD

BAS

MES

IV. HAZARD

01 CATEGORY

SUBSTANCE NAME

SLUDGE

OILY WASTE

SOLVENTS

PESTICIDES

OTHER ORGANIC CHEMICALS

INORGANIC CHEMICALS

ACIDS

BASES

HEAVY METALS

01 GROSS AMOUNT

OUS SUBSTANCES ,S,eA,,;,,,.r<',..',,s:(,e01,e',,',,«<, CAS /»,~^-Si

02 SUBSTANCE NAME 03 CAS NUMBER

02 UNIT OF MEASURE 03 COMMENTS

04 STORAGE DISPOSAL METHOD Of> CONCENTRATION
06 MEASURE OF
CONCENTRATION

V. FEEDSTOCKS (See Appenj., 'or CAS tamBen,

CATEGORY 01 FEEDSTOCK NAME

FDS

FDS

FDS

FDS

VI. SOURCE

02 CAS NUMBER

S OF INFORMATION >c,,eipf..^ «.'me!..<. g >,„,,> r,es sjmp,e ,,,,3,v,,i

CATEGORY

FDS

FDS

FDS

FDS

01 FEEDSTOCK NAME

ep..r'S

02 CAS NUMBER

"™ «»- srsff". asrssKJXSSf
ERA FORM 2070-12 (7 -81 )



vvEPA
PARTS

II. HAZARDOUS CONDITIONS AND

POTENTIAL HAZARDOUS WASTE SITE
PRELIMINARY ASSESSMENT

- DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

1. IDENTIFICATION
01 STATE 02 SITE NUMBER

INCIDENTS
01 . . A GROUNDWATER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED ____..___ __.

02! OBSERVED(DATE
04 NARRATIVE DESCRIPTION

POTENTIAL ALLEGED

01 U B SURFACE WATER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED

02 OBSERVED (DATE ._.
04 NARRATIVE DESCRIPTION

POTENTIAL ALLEGED

01 n C CONTAMINATION OF AIR
03 POPULATION POTENTIALLY AFFECTED:

02 ! OBSERVED I DATE: _......
04 NARRATIVE DESCRIPTION

POTENTIAL ALLEGED

01 Li D. FIRE/EXPLOSIVE CONDITIONS
03 POPULATION POTENTIALLY AFFECTED:

02 : OBSERVED(DATE
04 NARRATIVE DESCRIPTION

POTENTIAL ALLEGED

01 [.: E. DIRECT CONTACT
03 POPULATION POTENTIALLY AFFECTED:

02 I . OBSERVED(DATE
04 NARRATIVE DESCRIPTION

POTENTIAL ALLEGED

01 :.: F CONTAMINATION OF SOIL
03 AREA POTENTIALLY AFFECTED:

02 ..] OBSERVED (DATE
04 NARRATIVE DESCRIPTION

POTENTIAL ALLEGED

01 I i G. DRINKING WATER CONTAMINATION
03 POPULATION POTENTIALLY AFFECTED: _

02! OBSERVED (DATE . _ _ _ .
04 NARRATIVE DESCRIPTION

POTENTIAL ALLEGED

01 L.J H WORKER EXPOSURE/INJURY
03 WORKERS POTENTIALLY AFFECTED:

02 ! OBSERVED(DATE
04 NARRATIVE DESCRIPTION

POTENTIAL ALLEGED

01 .: I. POPULATION EXPOSURE/INJURY
03 POPULATION POTENTIALLY AFFECTED:

02 . OBSERVED (DATE: ....
04 NARRATIVE DESCRIPTION

POTENTIAL ALLEGED

EPAFORM 2070-12(7 -811



vvEPA POTENTIAL HAZARDOUS WASTE SITE
PRELIMINARY ASSESSMENT

PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS

I. IDENTIFICATION
01 STATE 02 SITE NUMBER

II. HAZARDOUS CONDITIONS AND INCIDENTS
01 [} J. DAMAGE TO FLORA
04 NARRATIVE DESCRIPTION

02 C OBSERVED (DATE: I POTENTIAL C ALLEGED

01 C K DAMAGE TO FAUNA
04 NARRATIVE DESCRIPTION nnduae name,5, oi spec.esj

02 G OBSERVED (DATE: _____ H POTENTIAL 3 ALLEGED

01 :.] L. CONTAMINATION OF FOOD CHAIN
04 NARRATIVE DESCRIPTION

02 D OBSERVED (DATE . ) O POTENTIAL Li ALLEGED

01 r: M. UNSTABLE CONTAINMENT OF WASTES
(Spills runofl standing //quids- leaking arums)

03 POPULATION POTENTIALLY AFFECTED:____

02 r. OBSERVED (DATE: . C POTENTIAL i j ALLEGED

04 NARRATIVE DESCRIPTION

01 I. N. DAMAGE TO OFFSITE PROPERTY
04 NARRATIVE DESCRIPTION

02 [: OBSERVED (DATE: ______ n POTENTIAL ALLEGED

01 I : O CONTAMINATION OF SEWERS. STORM DRAINS. WWTPs 02 '1 ] OBSERVED (DATE:
04 NARRATIVE DESCRIPTION

POTENTIAL ALLEGED

01 [P. ILLEGAL/UNAUTHORIZED DUMPING
04 NARRATIVE DESCRIPTION

02 [ OBSERVED (DATE: _____ : POTENTIAL ALLEGED

05 DESCRIPTION OF ANY OTHER KNOWN, POTENTIAL, OR ALLEGED HAZARDS

III. TOTAL POPULATION POTENTIALLY AFFECTED:
IV. COMMENTS

V. SOURCES OF INFORMATION rOle specir/c references, e g stale tiles, samp/e analysis reports)

EPAFORM 2070-12(7-81)



Site Nc _
Site Name

Instructions:

Review Codes:

POTENTIAL HAZARDOUS WASTE SIT'
— PRELIMINARY ASSESSMENT

EPS FORM 3012-1
EPS ANALYST/REVIEWER CHECKLIST

To be used in conjunction with EPA Form 2070-12 (7-81) . Attach on inside front of
site folder. Initial and date for all assessment entries under appropriate
part/subpart as completed, initial/date in black for final assessment; in red if
higher level (additional) assessment is in order. Follow same procedure for
review process.
1-Toxicology Review; 2-Chemical Review; 3-Ecology Review; 4-Chemical Engineer
Review; 5-Geotechnical Review; 5-Project Manager Review; 7-Final Review

1. ANALYST/REVIEW STATUS
Form 2070
Pare Number
I .I . -VI.

2.1.
2. II.

2 . I I I .
2. IV.

2.V.

2. VI .

3.1.
3.11 .A

3.11 .B

3.I1.C

3 . I I . D

3 . I I . E

3 . I I .F

3 . I I .G

3 . I I . H

3. II. I

3 . I I . J
3 . I I . K

3. ILL

3 . I I . M

3 . I I . N

3.11.0

3 . I I . P

3 . 1 1 1 .
5. IV.

J.v.

Analyst/
Date

K

o/ * ' VY/ tywu

Rev iew
Code 1

Review
Code 2

Review
Code 3

Review
Code 4

Review
Code 5

Rev lew
Code 6

0/iJht

Review
Code 7

$>// ^W

"No further assessment/review required, enter MA



POTENTIAL HAZARDOUS WASTE SITE
PRELIMINARY ASSESSMENT

EPS FORM 3012-11

TELEPHONE LOG SHEET

1. Site Identification;
Site number:
Site name: /A/C>.

Interview Data: (Party called)
Name:_____ fH C^A / A/
Position:________________
Firm: S/ffOO S
Add ress: A\/g

Telephone No.:

EPS Analyst Data;
Name:

- 2.S4-

Purpose of call: . Oty/AJcPZ.

Form 2070-12 (7-81) P.M.
Date of call: ____ & I1 j

Interview Narrative Summary: M/2- 7H&

is
K£YAJOLDS UA€QTJ VA71OAJ4 -.

C,
15

TP
TblxV

t ii, yftocerss oP
-TV\S MR. C/VJATJ

5. Dispositi on/Commen t s:

6.
Location:
Dates of use:

Comments: Any additional sites used by this company?

_______
Description of waste:

Cooments:



POTENTIAL HAZARDOUS WASTE SITE
PRELIMINARY ASSESSMENT

EPS FORM 3012-11

TELEPHONE LOG SHEET

1. Site Identification;
Site number:__/l L D 05̂ 5 &3
Site name: -S//2C-4? SVST&MS /A/C-,

2. Interview Data; (Party called)
Name:
Position:__
Firm:___
Address:

Telephone No.:

3. EPS Analyst Data;
Name: • kJ U-L
Purpose of call: To

Form 2070-12 (7-81) P.N.
Date of call;

4. Interview Narrative Summary: X/g, 8e*n~

A
To TWg' Qe*T 07= l+iS /tAStVLever //T

5. Disposition/Comments:

6. _______Comments^; Any additional sites used by this company?
Location:
Dates of use:______
Description of waste:

Comments:



A. White,

">.'>iY5i>6 f> , ^ .»;•*'•
,.. cm«»: rt.n«- •*.!£.
Interim CoOlroctor*

interim O»t-w.y Di.-*c .or

Co, r - (Members:
o . ~ a : -. 3*, '•ntgomery

Or. . . i t. tiir i irmlnghcm
-.'*i F«rr,. ,».£., Mobile

.,.< it > Grcvet Syliciuga
. Cumercr, fl". Jonald, Sirmngham

h,u .a»li L. Rile/, Auburn

Mail no Addreu:
State Capitol

. it "ijomery, AL 36^30
Telephone: 20' J77-3630

FROM:

HE;

iiTc;Wi-'.i

Ori. NoveiVijcr ,, !i.9o2, I vie;; v/:^
trie -pa.it 'iiazaroou^, w ^ - t i : r\ctivi_;. ' .
waste hi.i6 ever Dte:. ou'/i.i.:o on L^O
inspection of the jopeny ^iu AOC

Sirco Sysvems, 'J.r< , ^a'...v.^ .. u \
facility in j.96^, naj Jeer, wa^ :.c .Jt

-a; v. . ,.^

.-co oyt .ii-.i,.~ Vac ^nd discussed
. •_ ^d i., .v..ov/lc.uge, no hazardous
evui.r^ S .p̂ rfur.c action. An
of a pab^ aakiarGOus waste site.

aste generated <j.; the

.o'. i... ,o All-Worth, Inc. of
e oe^a ^enerated at the

plant in ^982.

JB:rc



* /y

W

iRA u. .v. . .. i.,, M.O.

STATE HEALTH OK/lC.-.v

FROM: Z

On Xuy
aameo. company.

rci-presenta'cives 01 _he above

"hi;, coiii , .-. . / '.•;, a a,jy:cj." : , , . ,.
material tc, ..-. :.t> >:..,. ̂  «;: . V'^e -L . .• .
arums. The r..w -,t,i'ceriil ^.-; tfi: y- . .u •/.
the mixtii.'e .. i <i> /.•oxim.rct.j.v 7:>/o -..'.,
metal. At tr.j.0 poxnt, the w&sce .^c/

coii.ity

Bob ?o..,ue, t ..• vet— urea on tii.. v.a^^r.
material by ,,c w^r.

I nave noc neara oau^. frou»

DLR:hj

'L..,'i:y~- :,.ve ,-ja'i.;. c.-i: arumb of & wax
^.. \ :-.*.;.-.' ;rro,.,:s... to coat metal for

^a^ ^.o rticycleu ^o «* -poivit where
. wax v.'x".... fio louder stick to
fi: inco crum& for

".o; ciccepi: liquiGci, I called the
r-..:urn :o t'-.a office. was

. i-'â st by pione, to conu-.ct Mr.
councy, about disposing of this

v<; at the time of this memo.



2. PROJECT MANAGEMENT SUMMAR^

Site Name; R.CO
Site Number:
Owner:

A LP Q 54 S g Q 7
ggVUOCQS
"Operator : , 0 _1 Rc*Q

Site Status: /V/ Active / / Inactive Z__/ Unknown
Priority: / / High / / Medium / / Low fA/ None

I.

3. FINAL DISPOSITION

EPS Final Review - Date:
Conments :

' I Q^

Site Inspection Required

ADEM Review - Date: S,
Comments:

/ / Yes No

II.

Follow-up Action Required Yes / / No

III. Final Disposition:
Review & revise Date:
Edited & correct Date:
Transmitted Date:
File close-out Date:
Initiate site

inspection Date:

4. ADDITIONAL COMMENTS (ONGOING & FINAL)



>EPA Notification or Hazardous Waste Site United States
Environmental Protection
Agency
Washington DC 20460

This initial notification information is Please type or print in ink. If you need
required by Section 103(c) of the Compre- additional space, use separate sheets of
hensive Environmental Response, Compen- paper. Indicate the letter of the item
sation, and Liability Act of 1980 and must which applies,
be mailed by June 9, 1981.

Acs OOP QQJ
A Person Required to Notify:

Enter the name and address of the person
or organization required to notify.

Name Reynolds Metals Company

Street 6601 W. Broad St.

City Richmond State VA Zip Code 23261

B Site Location:
Enter the common name (if known) and
actual location of the site.

Q

Name of Site SIRCO Systems

Street

CityBirmingnai»

2828 N. 5th Street

Countyjefferson State Zip Code

C Person to Contact:
Enter the name, title (if applicable), and
business telephone number of the person
to contact regarding information
submitted on this form.

NamejLast, First and Title) Bent,jgharles_,_S taf f Env. jaigineer,
o^/i/im imophone 804/281-2918

D Dates of Waste Handling:
Enter the years that you estimate waste
treatment, storage, or disposal began and
ended at the site.

From (Year) 1950 ' S To (Yearl 1979

E Waste Type: Choose the option you prefer to complete

Option I: Select general waste types and source categories. If
you do not know the general waste types or sources, you are
encouraged to describe the site in Item I—Description of Site.

General Type of Waste:
Place an X in the appropriate
boxes. The categories listed
overlap. Check each applicable
category.

1. D Organics
2. D Inorganics
3. D Solvents
4. D Pesticides
5. D Heavy metals
6. D Acids
7. D Bases
8. D PCBs
9. D Mixed Municipal Waste

10. g Unknown
11. D Other (Specify)

Form Approved
OMBNo. 2000-0138
ERA Form 8900-1

Source of Waste:
Place an X in the appropriate
boxes.

1. D Mining
2. D Construction
3. D Textiles
4. D Fertilizer
5. D Paper/Printing
6. D Leather Tanning
7. D Iron/Steel Foundry
8. D Chemical, General
9. D Plating/Polishing

10. D Military/Ammunition
11. D Electrical Conductors
12. n Transformers
13. D Utility Companies
14. D Sanitary/Refuse
15. D Photofinish
16. D Lab/Hospital
17. D Unknown
18. B Other (Specify)
manufacture of_____
aluminum steel_____
containers_______

Option 2: This option is available to persons familiar with the
Resource Conservation and Recovery Act (RCRA) Section 3001
regulations (40 CFR Part 261).

Specific Type of Waste:
EPA has assigned a four-digit number to each hazardous waste
listed in the regulations under Section 3001 of RCRA. Enter the
appropriate four-digit number in the boxes provided. A copy of
the list of hazardous wastes and codes can be obtained by
contacting the EPA Region serving the State in which the site is
located.



Notification of Hazardous Waste Site Side Two
F Waste Quantity.

Place an X in the appropriate boxes to
indicate the facility types found at the site.
In the "total facility waste amount" space
give the estimated combined quantity
(volume) of hazardous wastes at the site
using cubic feet or gallons.
In the "total facility area" space, give the
estimated area size which the facilities
occupy using square feet or acres.

Facility Type
1. D Piles
2. D Land Treatment
3. D Landfill
4. D Tanks
5. D Impoundment
6. D Underground Injection
7. D Drums, Above Ground
8. D Drums, Below Ground

Total Facility Waste Amount

cubic feet________Unknown

gallons_____________________

Total Facility Area
square feet Unknown

9. El Other (Specify). Unknown

G Known, Suspected or Likely Releases to the Environment:
Place an X in the appropriate boxes to indicate any known, suspected,
or likely releases of wastes to the environment.

D Known D Suspected D Likely X] None

Note: Items Hand I are optional. Completing these items will assist ERA and State and local governments in locating and assessing
hazardous waste sites. Although completing the items is not required, you are encouraged to do so.

H Sketch Map of Site Location: (Optional)
Sketch a map showing streets, highways,
routes or other prominent landmarks near
the site. Place an X on the map to indicate
the site location. Draw an arrow showing
the direction north. You may substitute a
publishing map showing the site location.

I Description of Site: (Optional)
Describe the history and present
conditions of the site. Give directions to
the site and describe any nearby wells,
springs, lakes, or housing. Include such
information as how waste was disposed
and where the waste came from. Provide
any other information or comments which
may help describe the site conditions.

Signature and Title:
The person or authorized representative
(such as plant managers, superintendents,
trustees or attorneys) of persons required
to notify must sign the form and provide a
mailing address (if different than address
in item A). For other persons providing
notification, the signature is optional.
Check the boxes which best describe the
relationship to the site of the person
required to notify. If you are not required
to notify check "Other".

Name Lawrence C. Tropea, Jr.

Street 6601 W. Broad

D Owner, Present
E Owner, Past
D Transporter
D Operator, Present
D Operator, Past
D Other



vvEPA POTENTIAL HAZARDOUS WASTE SITE
IDENTIFICATION AND PRELIMINARY ASSESSMENT

S I T E N U M B E R (to be ae—
i lined by Hq)

NOTE: This form is completed for each potential hazardous waste site to help set priorities for site inspection. The information
submitted on this form is based on available records and may be updated on subsequent forms as a result of additional inquiries
and oiwflita insn«rHnn«

ALD054564887 JEFFEHSON
SIRCO SYSfbMS
282B fv. sTu SI
BIRMINGHAM

ompletely as possible before Section II (Preliminary
md submit a copy to: U.S. Environmental Protection
e (EN-335); 401 M St., SW; Washington, DC 20460.

,T10H
ALl 35204 ET i fo r other Identifier)

E. ZIP CODE F. COUNTY N A M E

G. OWNER/OPERATOR (It known;
I. NAME

..•c
2. TELEPHONE NUMBER

H. TYPE OF OWNERSHIP

I |1. FEDERAL j \2. STATE I~~"l3- COUNTY 4 MUN'C'PAL P R I V A T E _6 U N K N O W N

I. SITE DESCRIPTION

J. HOW I D E N T J r F I E D f'.e., citizen's cofflplalnts, OSHA citations, etc.)

/I/O
K. O A T E IDENTIFIED

fmo., day, 4 yr.;

PRINCIPAL S T A T E CONTACT
1 . NAME/ 2. T E L E P H O N E NUMBER

\.\ PRELIMINARY ASSESSMENT (complete this section last)
A. APPARENT SERIOUSNESS OF PROBLEM

| |l. HIGH ! 12. MEDIUM | |3. LOW l~[>l N O N E | \s U N K N O W N

B. RECOMMENDATION

. NO ACTION NEEDED (no ha*ard)

{ I 1. SITE INSPECTION N E E D E D
• . T E N T A T ' V t L I SCHEDULED FOR:

b. WILL SC PERFORMED BY:

2. IMMEDIATE SITE INSPECTION NEEDED
a . T E N T A T V E L Y SCHEDULED FOR:

b. WILL BE PERFORMED BY

| | 4. SITE INSPECTION N E EDED f/ow priority)

PREPARER INFORMATION
I . NAME 2. TELEPHONE NUMBER

JC S

3. DA TE (mo.

/ III. SITE INFORMATION
STATUS

1. [.ACTIVE f77io«» lndu*trt*l or
municipal filet which ai* bftnt uiotj
tor mmmtf tr»mtm*ntt ttormgo, or dl»po9ml
on m continuing bmtim, *r*n It intre—

r~l 2. I N A C T I V E fT-ho.e
altem which no lonQBt receive
wmtta*.)

I . O T H E R f t p e c i l y j :
(Those sites that include such incidents like "midnight dumping" where
no regular or continuing use of the site for waste disposal has occurred.

B. IS GENERATOR ON SITE?

] 2. YES (•peclly generator's lour—digit SIC Code):

AREA OF SITE (in tcr»t) D. IF APPARENT SERIOUSNESS OF SITE IS HIGH. SPECIFY COORDINATES
1. LATITUDE (deg,—oitn.—iec.) Z. LONGl TuOE f d e g , — mm.—sec.,)

E. ARE THERE BUILDINGS ON THE SITE?

F~l 1. HO [SET^ YES (•p*cllr):

12070-2(10-7?)



Continued From Front

IV. C H A R A C T E R I Z A T I O N OF SITE ACTIVITY
Indicate the major site activityfies) and details relating to each activity by marking 'X' in the appropriate boxes.

• X ' j
— - > A. T R A N S P O R T E R

1 . R A 1 L

2. SHIP

3. 9A RGE

4. T R U C K

5. P I P E L I N E

6. O T H E R (specify)

—— 1 B. STOREH

1 PILE

2. S U K f S ' A C E IMPOUNDMENT

3. DRUMS

4 . T A N K . A B O V E GROUND

5 . T A N K . S E L O W GROUND

6. O T H E R (specify,)'

X '

1

2

3

4

C. T R E A T E R

Fl L T R A T 'ON

' N C I N £ R A T'ON

VOLUME R E D U C T I O N

R E C Y C L I N G / R E C O V E R Y

3 . C H E M . / P H Y S . T R E A T M E N T

0

7

a
9

B I O L O G I C A L T R E A T M E N T

W A S T E O I L R E P R O C E S S I N G

S O L V E N T R E C O V E R Y

o T H e PI (specify):

—— D. DISPOSER

i. LANDFILL
2. L AN D F ARM

3. OPEN DUMP

4. S U R F A C E IMPOUNDMENT

5. MIDNIGHT DUMPING

e. IN c IN E R A T ION

[7 UNDERGROUND INJECTION

)6. OTHER (spicily):

E. SPECIFY DETAILS OF SITE A C T I V I T I E S AS NEEDED

V. WASTE RELATED INFORMATION
A. W A S T E TYPE

j l UNKNOWN ;2. LIQUID ; J3. SOLID , J4. SLUDGE | 1 5. GAS

3. W A S T E C H A R A C T E R I S T I C S

! 1 UNKNOWN 'ZZ12- CORROSIVE Qj 3. 1 GN 1 T A B L E ' ;4 R A D I O A C T I V E j J5 H I G H L Y VO L A Tl L E

|6 T O X I C • |7 R E A C T I V E j JB INERT , |9 FLAMMABLE

: j l O . OTHER ("specify;.'

C. WASTE CATEGORIES

2. Estimate the amount (specify

a. SLUDGE

AMOUN r

UNIT OF M E A S U R E

' *' ' 1 ) P A 1 N T
PIGMEN TS

'21 MET A LS
S L U D G E S

13) PO TW

:4) A L jMI N UM
SL JOGE

__ 1 (31 o TH E Rf specify):

uni( of measurejof waste by category; mark 'X' to indicate which wastes are present.

b. OIL

A MO UN T

UNIT OF M E A S U R E

*' ' 1 ) O 1 L Y
W A S T E5

__ '2) OTMERfspeci/y.).'

c. SOLVENTS
AMOUNT

UNIT OF M E A S U R E

'X' I 1 : H A L O G E N A TED
S O L V E N T S

(2)NON-HALOGNTD
SOL V E N T S

__ (3 1 O THE Rf" specify;

d. CHEMICALS

A MO UN T

UNIT OF M E A S U R E

X'

___

'2) PICKLING
L IQ UOR S

'31 C A U S T I C S

( 4 i P E S T I C IDES

131 O Y E S/ IN KS

10) C Y ANI D E

171 PHENOLS

1 8 ) H A L O G E N S

(9t PC 8

' 1 01 M E T A LS

( 1 1 1 QTHER(apocify)

e . SOLIDS
AMOUN T

UNIT OF M E A S U R E

' X 1

(2 l A S

Y A SH

B E S T O S

< 31 Ml L L 1 N G/
MINE T A I L ! N G 5

- E R R O R S
S M L T G . W A S T E S

N O N - V E R P O U S
S M L T G . P A S T E S

'61 O T HE R ( ^poci(y)-

f. OTHER
AMOUN T

UNIT OF M E A S U R E

]_*_} ( , , ' L A B O P A T O R Y
j ' D H A R M A C E U T .

'2 J H OSPl T A L

O) R A O l O AC Tl VE

( 4 ) MUNICIPAL

—— (51 OTHER (specify):

P A G E 2 OF 4 Continue On Page 3



ENVIRONMENTAL PROTECTION SYSTEMS, INC.
Alabama RCRA 3012 Site Ranking Scheme

EPS Form 3012-V

Site Name
Site Number Al 005456388?

Preliminary Assessment Ranking Scheme to Determine Which Sites Merit
Further Action.

(Select one answer for each of the following seven questions)

1. Are Hazardous Substances Present?
A. Confirmed on site!
B. Suspected at site!
C. It 1s unknown!
D. No hazardous substances
E. RCRA facility only!

2. Is There a Pollution Dispersal Pathway?
A. Direct to surface and/or groundwater.
B. Indirect to surface and/or groundwater.
C. Suspected to surface and/or groundwater.
D. Not known for sure.
E. No pathway.

3. Characteristics of Human Population?
A. High density/
B. Medium density.
C. Low density.
D. No population.

4. Characteristics of Natural Environment?
A. Critical habitat including endangered

species, etc.
B. Sensitive habitat.
C. Common less sensitive habitat.

5. How is Human Population Affected By Site?
A. Public utility of drinking water

from site.
B. Direct public access to site.
C. Public access to affected

surface water.
D. Only potential for human

population contact.
E. Low or no potential for contact.

6. Facility Management Practices at Site?
A. Site actively supervised and managed

currently with monitoring reports and
other permit and report requirements.

B. Site inadequately managed records
not up-to-date.

10 points
5 points
2 points
o points
u points

5 points
4 points
3 po 1 nit s

IT points
0 points

5 points
4 points
3 points
2 points

5 points
3 points

points

5 points
4 points

3 points

2 points
1 point

1 point

3 points

A.



C. Site not currently managed or
regulated.

D. Abandon site.

7. Potential Responsible Parties for Site
Operations?

A. Controlling party identified and
accepts responsibility for site.

B. Suspected controlling party identified
but does not accept responsibility
for site.

C. No responsible party available.

4 points
5 points

1 point

4 points
5 points

Ranking Score =

10
~JT~

V -JM*
TABLE 1,

NUMERICAL RANGE

0-50
50-150

150-300
300-450

Ranking Assessment

PRIORITY ASSESSMENT

NONE
LOW

MEDIUM
HIGH

Ranking Score:

Priority Assessment:

o



\C"'.. *-„.•
COrt.-'wS«V.O, . PENNSYLVANIA 19426

> 1981

Si TOO Sys'i.-:.. is
P.O. Box o37
birminghata, AL. 332CL

Dear Ms . Faub'c :

We a^e e^c^

interest Lo you.

you nave need of
me.

uer^^l Safety

C cAi.av_ ŵ .1.1

j. Sĥ et... for products of
wir.h your rti^uiremeuts . Should

»e do not hesitate to contact

Very truly yours,

'/
Kathryn F. Strang ^
Coordinator-Regulatory Affairs

Kr'S: eg

EKC; MSDS for FERKDCOTE 120.

CC: R. Duell

/

/

/•-' f-.'^

WHO WON'T HEAR CAN'T JUDGE"- WM.
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SEPA POTENTIAL HAZARDOUS WASTE SITE
IDENTIFICATION AND PRELIMINARY ASSESSMENT

SITE NUMBER ffo b«
« Ifnad by Hq)

NOTE: This form in completed for each potential hazardous waste site to help set prioritier. for nite inspection. The information
aubmltted on this form ia baaed on available records and may be updated on subsequent forms as u -esult of addit ional inquiries
and on-slte Inspections.

GENERAL INSTRUCTIONS: Complete Sections 1 and HI through X as completely as possible before Section II (Preliminary
Xaae«amenfX File thia form In th« p»nir.r,.i in.-.—i—- •»--. - .rjje gnd aubmit a copy to: U.S. Environmental Protection

orce (EN'335); 401 M St., SW; Washington, DC 20460.

S I K C U ICATION
other Identifier

AL
BEN'i, CHAFES, Si'AFF E . J V *

TATE E. ZIP CODE F. CO UN TV NAME

2 . T t: L h~ " H O N E NUMBER

f I M. TYPE OF OWNF. RSHIP

[H]l. FEL1ERAI.. [~~\2. STAT f : '~13 COUNTY i~"i« M U N ' C ' P A L i^''5 P R I V A T E

"1U3-C • < u X l F l C 4 T l u r t "
UAN CUOPt .H UK B J D U * C.U

A. APPARKMT -r.F.RIOIJSNESS OF PROBLE

L|I. HIGH i " j2. MEDIUM Or] 3 LOW

II. PRELIMINARY ASSESSMENT (complete thin section .'^s.'j

1 5 UNKNOWN

B.

1. NO ACTION NEEDED (no hazard)

J. SITE INSPECTIpM NEEDED
m. T E N T A T ' V tL* SCHEDULED TOR:

b- WILL "*f- P^MFOHMCD BY:

] 2. IMMEDIATE SITE I S S P L C ~ : O N NEEDFU
u T T' N ̂  A T ' V E L V b C ' - F-: r i J i . '" : ' r O K

*>• W ILL et P E P f O R M E D Pv

C. PREPARES INFORMATION
1 . NAME. 3. DA TE fmo,, yr»)

III. SITP INFORMATION
A. SITE S T A T U S
[ 1 I N A C T I V E (Thr-tti InduHrlfl or
municipal <tttt>t whirt< Ar» b«lnf umed
lor *ra«f« trearmont, «rnj«g0p or dltpotal
on m continuing bail a, evat* If Infra —

B. 15 GENERATOR OM SITE?

[ j 2. INACTIVE ("1
oTfaa wfifc/i no Jpr>£
iraareit.;

L "] 2. V E5

3 . O T H E R (specify. . ____ __________ __._ ,._ ___ ___________-________-______.r.^
fT/iofio sf'(e« fhar include JBUT/T inc/drnis 7/fr* "midnight dumping" wh*r*
no regular or continuing u.ta of the <i(n (or waste disposal has occurred.)

r'n tour— digit 5/r Co

C. AREA OF SITE (/„ «cr«t) D. IF APPARENT SERIOUSNESS Or SITE IS HIGH. SPECIFY COO
1. L A T I T U D E (dfg. — w l n . - t n r . ) | 2 LON <*. i 1 i I'' ]

E. ARC THERE BUILDINGS ON THE SITE?

Q 1. MO C7J 2- yES (rpaclly):

T2070-2 (10-79)



Continued From Front
IV". CHARACTERIZAT ION OF SITE ACTIVr-TY

Indicate the ma jo r site act ivi tyfi 'es) and de ta i l s r e l a t i n g to each a c t i v i t y by marking 'X' in the appropriate boxes.

A. T R A N S P O R T E R B. STORER C. TREATER

I . FILTRA TION

D. DISPOSER

I. LANDFILL

2. S U K F A C E IMPOUNDMENT 2 . I N C I N E R A T I O N J. LANOFARM

3. B A R G E 3. DRUMS 3. VOLUME REDUCTION . OPEN DUMP

4. T R U C K 4 . T A N K , A B O V E GROUND 4 . R E C Y C L I N G / R E C O V E R Y 4. S U R F A C E IMPOUNDMENT

5. P IPEL INE 5. T A N K . BELOW GROUND B. CHEM. /PHYS. T R E A T M E N T 9. MIDNIGHT DUMPING

6. OTHER (specify): 5. O T H E R (specify). 0. BIOLOGICAL TREATMENT ». INCINERATION

7 . W A S T E O I L REPROCESSING 7. UNDERGROUND INJECTION

8 . S O L V E N T R E C O V E R Y . OTH ER (spec/fK):

». OTHER (specify).

E. SPECIFY D E T A I L S OF SITE A C T I V I T I E S AS NEEDED

V. WASTE RELATED INFORMATION
A. W A S T E TYPE

[7 ]1 UNKNOWN ] 2 LIQUID Q]3. SOLID ] 4 SLUDGE GAS

B. W A S T E C H A R A C T E R I S T I C S

LH1 UNKNOWN [H]2 CORROSIVE [H3- 'GNITABLE ["!]« RADIOACTIVE

[~J$ TOXIC [2-\7 R E A C T I V E QJ'Js INERT ['"]9 FLAMMABLE

LT^tO. OTHER (specify): _______________

\ 5 HIGH LY VOL. ATI LE

C. W A S T E CATEGORIES
1. Are records of wastes ava i l ab le? Specify i tems s i i fh it B m a n i f e s t s , in vei i tonei l , e tc . b*low.

2. Estimate the amount (specify unit of measure)o( waste by category; mark 'X' to indicate which wastes are present.
a. SLUDGE b. OIL c . S O L V E N T S d. CHEMICALS e. SOLIDS f. OTHER

UNI T OF MEASURE UNIT OF MEASURE UNIT OF M E A S U R E UNIT OF M E A S U R E UNIT OF MEASURE UNIT OF MEASURE

X' I 1) P A I N T,
PIGMENTS

(II OILY
W A S T E S

(1 J H A L O G E N A T E D
S O L V E N T S II ) FLYASH L A BOW A TOR Y

PHARMACEUT.

12) METALS
SLUDGES

(2) O T H E R (specify) (21 NON-H ALOGNTD
S O L V E N T S

(2) PICKLING
LIQUORS 12) A S B E S T O S (2 ) HOSPITAL

13) O THt R(spcr tlyi
3? C A U S T I C S

l M I L L IN G/
MINE T A I L I N G S (3) R A D I O A C T I V E

(4 ) ALUMINUM
SLUDGE 14) P E S T I C I D E S

F t. R H O U S
SMI .TG. W A S T E S (41 MUN1CIPA L

51 OTHER(Spec/fy.):
15 ' D Y E S / I N K S NON-I r RKOU5

S M L T G . W A S T E 1 S
IS) O T H E R (specify.) :

(« ) C Y A N I D E

17) PHENOLS

(8) HALOGENS

HOi ME T A L S

It I I OTHER(»p«cl/y)

EPA Form T2070-2 (10-79) PAGE 2 OF 4 Continue On Page 3



Continued From Pate 3
V. WASTE RELATED INFORMATION (continued)

t. LIST SUBSTANCES Of GREATEST CONCERN WHICH HAY BE ON THE SITE (plfc* in dttctndine ordtr ot heifrd).

4. ADDITIONAL COMMENTS OR NARRATIVE DESCRIPTION OF SITUATION KNOWN OR REPORTED TO EXIST AT THE SITE.

VI. HAZARD DESCRIPTION

A. TYPE Or HAZARD

1. NO HAZARD

2. HUMAN HEALTH

. NON~WORKER
INJURY/EXPOSURE

4. WORKER INJURY

- CONTAMINATION
•• or WATER SUPPLY

- CONTAMINATION
•• Or FOOD CHAIN

, CONTAMINATION
Of GROUND WATER

. CONTAMINATION
*• Or SURFACE WATER

. DAMAGE TO
FLORA/FAUNA

10. FISH KILL

CONTAMINATION
OF AIR

12. NOTICEABLE ODORS

19. CONTAMINATION OF SOIL

14. PROPERTY DAMAGE

IB. FIRE OR EXPLOSION

.. SPILLS/LEAKINO CONTAINERS/
'"• RUNOFF/STANDING LIQUIDS

SEWER. STORM
'*• DRAIN PROBLEMS

IS. EROSION PROBLEMS

I*. INADEQUATE SECURITY

20. INCOMPATIBLE WASTES

21. MIDNIGHT DUMPING

22. OTHER (tptcllr):

B.
POTEN-

TIAL
HAZARD

(otmrk 'X')

C.
ALLEGED
INCIDENT
(mmrk 'X')

€^ •' '" -

D. DATE OF
INCIDENT E. REMARKS

——————— - ——————————————————— : — : — : — .1 i iiiyiiiinî
. • --.'^ . ' -"'i y-i-ifffisjjfiff.

BPA f»m T2070-2 (10-79) PAGE 3 OF 4 Continue On Reverse



Continued From Front

VII. PERMIT INFORMATION
A. INDICATE ALL APPLICABLE PERMITS HELD BY THE SITE.

| 1 i NPDES PERMIT ! j 2 SPCC PLAN '^ 3. S T A T E PERMIT < * p f c i i

| | 4. AIR PERMITS [~~] 5. LOCAL PERMIT '"" 6. RCRA T R A N S P O R T E R

Q 7 RCRA STORER Q 8. RCRA T R E A T E R t~~ 9 « C R A DISPOSER

[ I 10. OTHER fipaci/y.).-

a. IN COMPLIANCE?
( | 1. YES 2. NO 3 UNKNOWN

4. WITH RESPECT TO (lilt regulation name & numbrrj

VIII. PAST REGULATORY ACTIONS
1 | B. YES f a u m m « f i z e bo/owl

IX. INSPECTION ACTIVITY (past or on-going.)

[| A NONE P71 B. YES (eompf«(« /(em« 1,2,3. A

1 TYPE OF A C T ' V I T Y
2 D A T E OP

PAST AC TION
fmo., day, & yr.)

3 PERFORMED
BY:

(EPA/Statf)
4. DE3C RIP TION

X. REMEDIAL ACTIVITY fpasr or

[ | A. NONE | | 9. YES (complete Itami 1, J, 3, b 4

1 . T Y P E O F A C T I V I T Y
Z. DA TE OF

P A S T A C TION
(mo., day, & yr.>

3. PERFORMED
BY

(EPA/StataJ
4. D E S C R I P T I O N

NOTE: Based on the information in Sections 111 through X, f i l l out the Preliminary Assessment (SecMon II)
information on the first page of this form.

ERA Form T2070-2 (10-79) P A G E 4 OF 4



Conf/nued From Page 2

V. WASTE RELATED INFORMATION (continued)
3. LIST SUBSTANCES OF GREATEST CONCERN WHICH MAY BE ON THE SITE (plact in d*actnding order ol h««rd).

4. ADDITIONAL COMMENTS OR NARRATIVE DESCRIPTION OF SITUATION KNOWN OR REPORTED TO EXIST AT THE SITE. *

fatdluL c&^&^d&fi ^ui*,f& *x£:t — •• . - ' / 'V^i , • " ' • w -J^'si,--/ •;'? **•&
• /? '• . • - • v ' / / /

Lr) '"/ (. j /jo//'. • /?7 fr\ ASU^n* s. J<L l^-^\O ft ' ~ L.*^" / : fl ( J " l > - A ' < ^ -
^7 / VI. HAZARD DESCRIPTION ^ (/

A. TYPE OF H A Z A R D

1 . NO H A Z A R D

2. HUMAN HEALTH

- NON-WORKER
INJURY/EXPOSURE

4. WORKER INJURY
4

CONTAMINATION
"' OF WATER SUPPLY

CONTAMINAT ION
"' OF FOOD CHAIN

- C O N T A M I N A T I O N
OF GROUND W A T E R

CONTAMINATION
"' OF S U R F A C E W A T E R

DAMAGE TO
*• F L O R A / F A U N A

10. FISH KILL

C O N T A M I N A T I O N
OF AIR

12. NOTICEABLE ODORS

13. CONTAMINAT ION OF SOIL

14. PROPERTY D A M A G E

13. FIRE OR EXPLOSION

.. SPILLS/LEAKING C O N T A I N E R S /
RUNOFF/STANDING LIQUIDS

SEWER, STORM
'• DRAIN PROBLEMS

18. EROSION PROBLEMS

t». INADEQUATE SECURITY

20. INCOMPATIBLE WASTES

21. MIDNIGHT DUMPING

2 2. OTHER f»p»c//y;.-

a.
POTEN-

TIAL
HAZARD

(mmrk 'X') ̂

~~^^~~^

C.
ALLEGED
INCIDENT
(mark 'X')

O. DATE OF
INCIDENT

fmo*,day,yr,)

t

E. REMARKS

«

__________________ JL-

————————— f

f
ERA Form T2070-2 (10-79) PAGE 3 OF 4 Continue On Revert



Continued From Front

VII. PERMIT INFORMATION
A. IND ICATE ALL A P P L I C A B L E PERMITS HELD BY THE SITE.

[ I 1 NPOES PERMIT

| | 4. AIR PERMITS

~~! 1 RCRA STORER

~~1 10. OTHER (specily):

2 SPCC PLAN ,__ 3. S T A T E P ERMI T (specify):

5. LOCAL PERMIT | | 6. RCRA T R A N S P O R T E R

8 RCRA T R E A T E R ' I 9 RCRA DISPOSER

B. IN COMPLIANCE'

LI] i. YES 2. NO 3. UNKNOWN

4. WITH RESPECT TO Cist regulftion name 4 number):

VIII. PAST REGULATORY ACTIONS
. NONE 8. YES (summarize below)

IX. INSPECTION ACTIVITY (past or on-go/ng)

A NONE 8. YES (complete items 1,2,3, & 4 below)

1 T Y P E O F A C T ' V ' T Y
2 OA TE OF

P A S T A C T I O N
fmra.. rfay, & yr.j

3 PERFORMED
BY:

te.)
*. DESCRIPTION

-./>

X. REMEDIAL ACTIVITY (past or on-going)

NONE J B. YES (complete items 1. 3, 3, It 4 below)

1 . T Y P E O F A C T I V I T Y
2. D A T E OF

P A S T A C TION
(mo., day, it yr.)

3. PERFORMED
BY:

(EPA/State)
4. DESCRIPT ION

NOTE: Based on the information in Sections III through X, fill out the Preliminary Assessment (Section II)
information on the first page of this form.

EPA Form T2070-2 (10-79) PAGE 4 OF 4


